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How to combat drug addiction: 


The Chinese experience 


by Y. L. Yao 
Counsellor, Ministry of the Interior, Republic of China 


In recent years, both the Commission on Narcotic Drugs 
of the United Nations and the World Health Organization 
have attached great importance to the treatment of drug 
addicts and have from time to time offered valuable advice 
and information on this problem, which they divided into 
three parts, as follows : (1) detection and registration of drug 
addicts; (2) treatment of drug addicts; (3) prevention of drug 
addiction. This three-fold division has not only served as a 
basis for the systematic study of the problem and stimulated 
discussion of its more interesting aspects, but has also been 
useful in showing how the programme of treatment should 
be carried out and what the objectives of our common efforts 
should be. If each country continues submitting within this 
framework informative reports on the experience and know- 
ledge it has gained, so that further studies can be undertaken 
for the purpose of arriving at accurate conclusions, there can 
be no doubt that the world-wide effort for the suppression of 
drug addiction will progress steadily until complete success 
is finally achieved. 


Suppression of drug addiction has long been regarded by 
the Chinese Government as a very important task. Last year, 
I wrote an article on China’s established policy in this field 
which was published in this Bulletin.** Now, I would like 
to describe, in the light of the aforementioned three topics, 
some of the methods and techniques that have been used in 
China for this important task. 


A. DETECTION AND REGISTRATION OF DruG ADDICTS 


Anyone engaged in the work of suppressing drug addiction 
knows quite well that the detection and registration of addicts 
are extremely difficult tasks. That is because a person, once 
he has become a drug addict, will try to conceal this fact 
in every possible way, even though he is remorseful and 
wants to rid himself of his addiction. He is in a state of self- 
contradiction : he fully appreciates the measures taken by 
the Government to eliminate addiction and yet, for various 
reasons, he hesitates to submit to a cure. 


This psychological state of self-contradiction may be 
attributed to the following causes. 

1. In general, drug addicts have an {inferiority complex : 
they fear legal sanctions and social scorn. They think that 
once their addiction is exposed, not only they themselves, 
but also their families will be despised by the community. 


Hence, they just drag on from day to day, living a wretched 
life. 


* Vol. X, No. 1. 


2. Some people use narcotic drugs as medicaments for their 
ailments. These people fear that when they are discovered to 
be addicts by government authorities, the supply of narcotic 
drugs will be cut off and their chronic ailments will be aggra- 
vated. They know that using narcotics in this way is just like 
drinking poison to quench thirst and yet they do not want 
their ailments to become worse. 


3. Then there are the labourers who depend on narcotic 
drugs to keep up their strength. They are afraid they may not 
be strong enough to work once the supply of narcotics has 
been cut off and that they will consequently be unable to 
support their families. In order to continue making a living, 
they simply ignore the harmful effects of drug addiction, 


giving little thought to what may happen to them in the 
future. 


4. Lastly, there are those who use narcotics purely for 
pleasure. These people find stimulation as well as sensual 
delight in narcotic drugs. They would rather be the victims 
of this invisible killer than suffer momentarily and cure 
themselves of the bad habit. What makes the matter worse 
is that some of them have been wrongly informed that addic- 
tion to narcotics is incurable. Therefore, they do not want to 
undergo treatment if they can help it. 


In view of the above, the first thing we have to do is to 
understand the psychological obstacles and remove them, 
if we are to succeed in converting drug addicts into new men. 
This undertaking can be likened to waging a battle with an 
enemy. A famous strategist of ancient China had some wise 
teachings which we can follow in our combat with addicts. 
He said : “To know your own plans and to be acquainted 
with those of the enemy means constant victory.” He also 
said : “To conquer hearts is superior to attacking cities.” 
Bearing these principles in mind, the Chinese Government 
has adopted the following two courses of action as its strategy 
and tactics in its battle with drug addicts : 


1. Drug addicts are encouraged to register voluntarily through 
persuasion and publicity campaigns. This action is comparable 
to calling upon the enemy to surrender in a battle. Its aim is 
to conquer without firing a shot. To achieve this, intensive 
publicity campaigns should be conducted on the widest 
possible scale. Facts about the highly damaging effects of 
narcotic drugs should be convincingly presented to the 
public. In order to overcome the psychological obstacles 
which prevent the addicts from taking the right course, 
measures for the implementation of narcotics laws that can 
help the addicts solve their problems should be widely publi- 
cized so that everyone is familiar with them. 








The following are matters of importance at this stage : 


(a) A deadline should be set for voluntary registration. 
A period of from one to three months would be appropriate. 
During this period drug addicts are expected to accept the 
advice of government authorities and appear voluntarily 
before narcotic treatment agencies for registration. The past 
of those registering would be forgiven. They should be 
treated with sympathy and kindness. The use of harsh words 
vowards addicts should be avoided so as to build up their 
self-respect instead of aggravating their inferiority complex. 
But, at the same time, they must fully realize that the Govern- 
ment is determined to enforce its regulations for the suppres- 
sion of narcotics, so that they know it is neither possible nor 
advisable to evade registration and so that they may avail 
themselves of this opportunity of self-salvation. 


(b) The Government should visualize the worries of the 
addicts when they attend for registration and the difficulties 
that they will have to face after the cure of addiction. Appro- 
priate arrangements should be made to assure the addicts 
of government help in solving their problems. For instance, 
in the case of those who use narcotics as medication for their 
chronic ailments, arrangements should be made to cure their 
ailments while they are undergoing treatment in respect 
of addiction. In the case of those who have been depending 
on narcotics to sustain their strength, assistance should be 
given to their families so that they do not have to worry 
about the livelihood of their dependents while being cured. 
After the addicts have been registered, the Government 
should arrange for the supply of drugs during the period 
when they go through the process of withdrawal. All this 
requires careful handling on the part of the Government, 
in order not to create any doubt in the mind of the addicts. 


Of course, any promise made by the Government must 
be fulfilled. Empty promises should never be made because 
in the implementation of measures for the suppression of 
narcotics, prestige is of the utmost importance. Once prestige 
is lost, any amount of talking will be useless. This is a most 
important point to be borne in mind. 


2. Addicts are compelled to submit to treatment by means of 
inspection and exposure. This action is taken immediately after 
the period of publicity and persuasion. It is tantamount to 
the issue of an order to attack after the enemy has refused 
to surrender. A time limit should be set for this step to make 
it distinct from ordinary inspections and exposure. 


Because the evil habit of using narcotic drugs is deep- 
rooted, it is impossible to expect all the drug addicts to come 
out from hiding. Therefore, powerful political and social 
forces must be mobilized to force the recalcitrants. By setting 
a time limit, we serve a warning to the addicts that they 
cannot delay any longer, and at the same time, we seek to 
heighten the enthusiasm of the anti-narcotics personnel so 


that they can accomplish their mission of detecting the addicts 
in one drive. 


It is to be noted that regular inspections and exposures are 
made in accordance with the laws and regulations for the 


purpose of uncovering new addicts or recidivists after the 
completion of the entire anti-narcotics campaign. In order 
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to make a distinction between the regular ones and those that 
take place immediately after the period of publicity and 
persuasion, the latter have been designated as “ general 
inspection ” and “ general exposure ”. 


Even in the period of general inspections and general expo- 
sure, the Government will give a last chance to the addicts 
who have not registered to come forth for “ self-redeem 
registration” within one month. If an addict surrenders 
himself to a judicial or police organ within the period of 
grace, he will be treated with leniency. The difference between 
“ self-redeem registration” and “ voluntary registration ” is 
that the former takes place at a later date and the registering 
addict should have been punished under the law. It is only 
because he does show signs of repentance by surrendering to 
the authorities that he is pardoned. On the other hand, an 
addict who voluntarily submits to treatment during the 
period of publicity and persuasion may be regarded as a sick 
person asking for help and has not yet become an offender 
in the sense of the law. That is why voluntary registrations 
are made with narcotic treatment agencies and those registering 
in this category are accorded special treatment; their names, 
for example, are withheld from publication. 


Once the period of general inspections and exposures is 
begun, the following arrangements are to be carried out : 


(a) Organization of inspection teams : inspection teams are 
composed of representatives of the agency directly responsible 
for the suppression of narcotics and of other organs concerned. 
These teams will visit various places, particularly places where 
night-life goes on such as dance halls, restaurants and amuse- 
ment centres. 


(b) Installation of information boxes : the general public 
is encouraged to give to the competent authorities oral or 
written information on drug addicts. If the informant so desires, 
his identity will be kept confidential. 


(c) Intensification of the work of tracking down drug 
peddlers and uncovering addicts : drug peddlers under arrest 
will be called upon to name all the drug addicts to whom 
they have sold narcotics. By supplying this information, they 
will get a reduced sentence in return. Similarly, arrested addicts 
will be asked to name other addicts with whom they are 
acquainted. 


(d) Signing of “ inform-on-addicts pact” by households : 
households in the same locality are encouraged to sign such 
a pact undertaking to inform on any addict found in their 
midst. When signers to a pact have succeeded in keeping a 
good record for their locality, each of them will be awarded 
the title of “ Honourable Household ”. 


(e) Inspection of public and private hospitals and clinics : 
thorough inspections are made at these places to see whether 
any drug addicts have been admitted without proper autho- 
rization. At the same time, all medical practitioners are asked 
to submit a list of drug addicts who were their patients at 
one time or another. 


(f) Examination of “ suspected addicts ” : addicts who have 
been arrested as a result of information received about them 
are called “ suspected addicts ”. Suspected addicts are referred 


oO 


st 


ler 
ns 
ng 
es, 


is 


are 


ble 
ed. 


ere 


slic 
or 
res, 


rug 
rest 
om 
hey 
licts 

are 


such 
heir 
Wg a 


rded 


‘ICS : 
ther 
tho- 
sked 


ts at 


have 
them 
erred 


BULLETIN ON NARCOTICS @ OCTOBER-DECEMBER 1958 


to examining agencies by the competent authorities for 
examination. Upon confirmation of addiction, the addicts 
will be sent to narcotic treatment centres, together with 
examination reports and other necessary papers, for medical 
treatment. Their names will be posted in public places. They 
still have to stand trial upon discharge from the centres. 

To ensure that the aforementioned two courses of action 


yield the desired results, the following basic principles must 
be observed. 


(1) All the available forces for a general attack on drug addicts 
must be mobilized. There are addicts at all levels of our society. 
To uncover all of them requires not only the co-ordinated 
efforts of the various government agencies concerned, but 
also the enlistment of social forces. In other words, to uncover 
addicts is a responsibility of the Government and of every 
individual in society. Therefore, besides enacting narcotics 
laws, the Government should endeavour to cultivate a spon- 
taneous anti-narcotics spirit among the people. We would 
thus have a powerful social force on the one hand and govern- 
mental action in the form of patient persuasion and intensive 
inspection and exposure on the other. Thus, faced with legal 
and moral sanctions, the addicts will come to realize that 


there is no hope of escape but to submit themselves to early 
treatment. 


(2) We must be true in word and deed, and know the best way 
to attain results. Having the power is not enough; we must 
utilize it in the most appropriate way if we are to have good 
results. What often makes an addict respond slowly is that 
he wants to wait and see whether the measures taken by 
government authorities are in keeping with their words, 
and whether the implementation of suppression measures 
may not be obstructed by influential circles and become 
ineffective. Regarding the first point, it has been emphasized 
previously that the Government must keep its word. The 
best thing to do is to let the facts speak for themselves. For 
instance, excellent results can be obtained by including in 
publicity teams persons who have been cured of addiction 
and have actually received the benefits as promised by the 
Government. Regarding the second point, the doubts in the 
minds of the addicts can best be dispelled by making prominent 
persons in social and political circles primary targets when 
the two courses of action described above are followed. 
In this way, the common people can feel certain that the 
Government is serious in its intentions. The punishment of an 
addict belonging to influential circles serves most effectively 
as a warning to all others. 


B. CONTROL AND TREATMENT OF ADDICTS 


As a rule, drug addicts should be given medical treatment 
immediately following registration. However, in densely- 
populated areas, a great deal of equipment, much personnel 
and a number of treatment centres would be needed to give 
treatment to all registrants at the same time. When there are 
not enough facilities and manpower, the registrants have to 
be divided into groups for treatment at different periods. 
It has to be borne in mind that severe cases of addiction 
cannot be cured in a short time, and that some of the addicts 
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who are old or sick will prefer to take treatment at home. 
Therefore, measures must be worked out simultaneously 
for the control of addicts and the treatment of addiction 
inside and outside treatment centres. Back in 1935, when the 
Chinese Government launched its programme for the suppres- 
sion of opium in six years and other narcotics in two years, 
it adopted the following provisions : 


1. For drug addicts who have voluntarily submitted them- 
selves to treatment, the competent authorities must prepare 
a list giving the name, sex, age, place of birth and occupation 
of each addict, to be forwarded to a narcotic treatment 
centre. Then, a time limit for complete cure is set for each 
addict according to his age, physical condition and degree 
of addiction. If, owing to old age or ill health, an addict is 
not in a condition to be cured of addiction within a short 
period of time, and his case has been verified, he may apply 
for a permit for the use of opium for a specific period. Such 
permits are issued in accordance with the yearly reduction 


schedule for reducing the number of opium addicts, as 
follows : 





(a) For the first period, ending on the last day of 1936, 
the total number of addicts is to be reduced by one-fifth; 


(b) For the second period, ending on the last day of 1937, 
the remainder from the previous year is to be reduced by 
one-fourth; 


(c) For the third period, ending on the last day of 1938, 
the remainder from the previous year is to be reduced by one- 
third; 

(d) For the fourth period, ending on the last day of 1939, 
the remainder from the previous year is to be reduced by 


one-half; 


(e) For the fifth period, ending on the last day of 1940, 
the remainder is to be reduced to nil. 


Permits are renewed at regular intervals, usually every 
six months. The following particulars must be shown on the 
permit : 

(a) Addict’s name, age, place of birth, address and occupation; 

(b) Addict’s height, weight, features and characteristics; 


(c) Addict’s reason for being unable to cure addiction at the 


moment and name of examiner who certifies the validity 
of the reason given; 


(d) Amount of opium consumed daily and type of opium 


used by the addict; 


(ec) Permit number, date and place of issue, and effective 

period. 

2. Permit-holders are required to buy opium from licensed 
opium stores in the place where they live. The permit must 
be shown to the dealer when making a purchase. Each pur- 
chase may not exceed the amount for ten days’ consumption 
and the amount bought in each month may not exceed the 
amount allowed for the whole month. 

If a permit-holder moves elsewhere or is travelling outside 
the city or district in which he resides, he is required to turn 
in his permit to local authorities at the place of arrival for 
transmission to competent authorities at the place of his 
original residence for cancellation, and to obtain a new 
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permit from local authorities. If a permit-holder is on travel 
for only a short duration, he may obtain a traveller’s permit 
by presenting his original permit. 

3. Opium treatment centres are to be established throughout 
the country. Addicts will be admitted to these centres for 
treatment at different periods. The following directions must 
be faithfully carried out in these centres : 


(a) Addicts are to be treated with kindness and affection. 
The best medicine and the most effective method of treatment 
should be used so that suffering is reduced to the minimum. 
Careful observations must be made even of the “ method 
of smoking ” normally used by the addict and his “ smoking 
habits” in order to give him proper treatment. 


(b) As a general rule, addicts should not be allowed to leave 
the centre until they are completely cured of addiction and 
their health is restored. Particular attention should be given 
to those addicts who have been using opium as medication 
for chronic ailments. Their ailments should be diagnosed and 
given appropriate treatment with a view to curing both the 
addiction and the ailments. 


(c) Treatment centres are to be managed by experienced 
personnel and provided with recreational facilities, so that 
when an addict leaves his home for the centre, he feels as if 
he is going on a holiday or convalescent trip, and not to a jail 
or place of exile. By making the treatment centre a comfortable 
and pleasant place for addicts, any unwarranted fears the addict 
may have will be dispelled. 


(d) The boarding conditions in the centre may be divided 
into several classes. In principle, all expenses incurred should 
be borne by the addicts, but reductions in payment or total 
exemptions may be granted to an indigent addict. In so far 
as possible, arrangements should be made to reserve for an 
addict the position he held before entering the centre for 
treatment, and his family should be given financial or other 
forms of assistance by the Government in hardship cases. 
'n this way, an addict does not have to worry about his post 
and his family, and can receive treatment with his mind at rest. 


4. For those addicts who have been permitted to continue 
smoking opium for a specific period of time during which 
they are to cure their addiction at home, the Government 
should provide effective withdrawal pills at cost. Indigent 
addicts may buy such pills at a reduced price or obtain them 
free. After addiction has been cured, the addict is required to 
pledge himself against recidivism, some of his relatives or 
neighbours acting as guarantors. He will be examined by 
competent authorities in the locality, and if everything is 
satisfactory, his name will be deleted from the Addict’s 
Register. His permit should be turned in for cancellation at 
the same time. If an addict fails to cure himself of addiction 
within the allotted time, he will be sent to a centre for compul- 
sory treatment. 


5. Following the proclamation of the decree for the suppres- 
sion of narcotics within a specified time, the Government 
must also take stern measures dealing with the supply of 
narcotics. These measures are : 

(a) Prohibition of the cultivation of opium poppies, to 
be carried out in stages: local governments will submit 
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detailed reports on poppy-growing areas and acreage under 
cultivation. On the basis of these reports, the Government 
will issue permits for the cultivation of opium poppies in 
amounts to be determined by the Government on the basis 
of gradual reduction each year. The lands previously used 
for growing poppies will be planted with other suitable crops. 


(b) Estimation of the amount of opium required for con- 
sumption and the enactment of regulations governing the 
procurement of opium : the Government will give special 
permission to a limited number of merchants to purchase 
opium in poppy-growing areas in accordance with the regu- 
lations. The opium so purchased will be transported via 
designated routes to various destinations where it will be 
stored in government warehouses for distribution. The 
amount of opium to be transported will be reduced each year, 
in line with the schedule for the gradual reduction of the use 
of opium. Illicit traffic in opium will be subject to severe 
punishment. 


(c) Rigid control of the sale of opium : all opium dens and 
opium-stores will be ordered to close down. Only licensed 
dealers will be allowed to sell opium to the addicts. Anyone 
who secretly supplies opium to addicts is subject to heavy 
penalties. 


In regard to methods of curing addiction, we have not yet 
been able to establish a standardized effective formula. The 
method to be used varies with the subjective and objective 
conditions of an addict, but broadly speaking, it is either the 
method of abrupt withdrawal of narcotics or that of gradual 
withdrawal. A detailed description of these two forms of 
treatment, together with the preparation formula for with- 
drawal pills and directions for their use, has already been 
given in the annual report of the Chinese Government for 
1952 * and therefore will not be repeated here. 


C. PREVENTION OF RECIDIVISM 


The most important task in the suppression of misuse of 
narcotics is not so much the curing of addiction as the pre- 
vention of recidivism. That is why workers in this field place 
much emphasis on the mental and physical rehabilitation of 
an ex-addict and regard after-care as of the greatest importance 
in the entire process of curing addiction. 


During the period of after-care, attention must be paid not 
only to the restoration of the ex-addict’s physical health, but 
also to the building up of a sound mind, the recovery of high 
spirits, the enhancement of self-confidence and the readjust- 
ment of moral conduct. In this connexion, the following 
points are generally accepted as being of considerable 
importance : 


1. Proper care. — Generally speaking, able-bodied young 
men who became addicts through keeping bad company 
can have their health restored quickly once they are cured of 
addiction. But in cases where the addicts used narcotics as 
medication for chronic ailments, whether or not the ailments 
will recur after addiction has been cured depends much on 
the proper care of the addicts themselves. As for those who are 


* Doc. E/NR. 1952/80, and Add. 1. 
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already weak and feeble because of their dissolute life and 
whose health has been further impaired by drug addition, 
proper care is of vital importance after the cure of addiction 
if they are to live long. 

The most common affections in the after-care period are 
fatigue, sleeplessness, palpitations of the heart, night sweats, 
diarrhoea and backache. The convalescent, in addition to 


taking tonics, should pay attention to the following pointers 
for good health : 


(a) Mental condition. — The convalescent should live in a 
peaceful environment and keep away from anything that may 
cause sadness, fear or depression. Pleasant conversations with 
others, listening to good music and leisurely strolls can help 
to bring him ease of mind. 


(b) Work and exercise. — Unless he is young and strong, 
the convalescent should try to give himself adequate rest. 
While work and exercise are not absolutely forbidden, over- 
work and vigorous exercises must be avoided. 


(c) Food and drink. — Although a convalescent can eat 
or drink almost everything that an ordinary person takes, 
he should abstain from alcoholic beverages, spices and any 
foodstuff that causes indigestion. 


(d) Living conditions. — A convalescent should live in a 
well-lighted and well-ventilated place. As we know, addicts 
usually live a topsy-turvy life, sleeping in the daytime and 
becoming active at night. Thus, they have very little oppor- 
tunity to benefit from sunlight. Also, since they stay indoors 
most of the time smoking opium, the air they breathe in is 
polluted with opium-smoke. All this is bad for their health 
and therefore should be changed after the cure of addiction. 


2. Change of environment.— An analysis of the causes of 
drug addiction readily reveals that bad influences in the social 
environment are the chief cause. In other words, the develop- 
ment of addiction has much to do with the place where the 
person lives and the people with whom he comes into contact. 
Therefore, his removal to a new environment when cured 
deserves serious consideration. 

Some time in the past, when treatment was given to a large 
number of addicts, the Chinese Government adopted various 
measures for their rehabilitation, taking into account the age, 
ability, physical strength and financial situation of the addicts. 
These measures were intended to change the living environ- 
ments of the addicts, to give them guidance and training for 
employment and to build up their constitution. 

Under these measures, the young and able-bodied addicts 
were organized into working teams by local authorities to 
be trained and assigned to various places to build roads, open 
up waste lands or construct fortifications. Craft centres were 
also established, where the addicts could learn handicrafts 
and the making of articles in everyday use, such as furniture 
and utensils, and learn to live a regular and disciplined life. 
Profits from the sale of such products all went to the addicts 
who made them. It was found that the more money an addict 
earned, the greater was his desire to work and the less the 
chance of recidivism. 

As to addicts who were well-off and capable of working 
but were idle at home, the Government assisted them in 


finding employment. Those who were working were encour- 
aged to change to other types of employment. In both cases, 
taking employment in a new place was most desirable. Addicts 
who were labourers depending on narcotics to sustain their 
strength, were helped to find lighter work after treatment 
sO as to prevent recidivism. 


3. Psychological reform. — Since drug addicts have an infe- 
riority complex, the basic remedy is to build up their self- 
respect and dignity. For this purpose, measures along the lines 
given below were formerly employed by the Chinese Govern- 
ment with satisfactory results. 


{a) Formation of anti-narcotic associations throughout the 
country. — These associations should include among their 
members prominent persons in the community and former 
addicts who have stopped using narcotics after being cured 
of addiction. The purpose of including former addicts in the 
membership is to honour them and set them up as models. 


(b) Organization of celebration meetings. —Local residents 
hold celebration meetings for addicts who have been cured 
of addiction. The addicts so honoured will be invited to 
address the gathering, giving an account of their personal 
experience in receiving medical treatment and a pledge never 
to use narcotics again. 


(c) Signing of non-recidivism pacts among ex-addicts. — Signers 
of such pacts will make their pledge in a public gathering to 
show their determination to abstain from narcotics. To those 
who have lived up to their pledge, the local government 
concerned will award the title of “ Honourable Resident ” as 
a means of encouragement. 


4. Diligent surveillance over ex-addicts. — With the exception 
of those who remain in the treatment centres to convalesce 
and those who are receiving productive training, addicts 
who have been cured of addiction are placed under the super- 
vision and care of their own families. Local authorities will 
keep a list of ex-addicts and send inspectors to call on them 
from time to time to observe their behaviour and activities. 
In the supervision of ex-addicts, particular attention should 
be given to the following points. 


(a) Addicts belonging to the following groups are the most 
likely to become recidivists and additional measures should 
be taken to prevent such an eventuality in their case: 


(i) Those whose submission to treatment was not volun- 
tary but was due to the fact that they were discovered 
to be drug addicts; 


(ii) Those whose voluntary submission to treatment was 
actually made under pressure from members of their 
families; or 


(iii) Those whose submission to treatment was due to the 
fact that they were no longer financially able to con- 
tinue using narcotics. 


(b) Ex-addicts should be kept away from improper places 
and bad people. At the same time, inspection personnel should 
watch closely for possible hiding places for narcotic drugs. 


(c) Very often, addiction is formed through the prescription 
of narcotic drugs by incompetent physicians, or through the 
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indiscriminate sale of drugs containing narcotics by drug 
stores. Hospitals, clinics, doctors’ offices and drug stores where 
such cases occurred should be placed under constant inspec- 
tion. Observations should also be made to see whether former 
addicts still go to these places for treatment or to buy drugs. 
If there are such cases, they should be thoroughly investigated. 


(d) When it is found that an ex-addict has moved elsewhere; 
the reason for this move should be ascertained and the local 
authorities in his new place of residence should be notified- 
Similar contacts should be maintained between the local 
authorities concerned even when the ex-addict’s stay in a 
new place is temporary. 


5. Heavy penalty for recidivism. — The basic principle adopted 
by the Chinese Government for the work of suppressing 
narcotics is : “ Use patient persuasion before applying stern 
penalty.” Considering that most addicts have fallen into the 
evil habit of using narcotics through no desire of their own, 
the mistake they made is forgivable, and an act of leniency 
towards them will enable them to respond to reform. However, 
resumption of the use of narcotics after cure is inexcusable, 
for there is no valid excuse which can be given for doing so. 
A recidivist cannot say that he is using narcotics as medication 
for his chronic ailment, since his ailment has already been 
cured. If the resumption is for the sake of pleasure, then the 
recidivist must lack all restraint; otherwise he could not 
have forgotten the sufferings he went through. That is why 


the Chinese Government has taken a policy of stern punish- 
ment for recidivists. Under the provisions of article 9 of the 
present “Regulations for the Suppression of the abuse of 
Opium and other Narcotic Drugs during the Period of 
National Emergency ”, narcotic addicts are liable to imprison- 
ment for from three to seven years for first offence; to impri- 
sonment for a term equivalent to one and two-thirds of the 
original sentence for the second offence, and to the death 
penalty for the third offence. Ever since the enforcement of 
these regulations, very few cases of recidivism have been 
reported, and new cases of addiction have been still fewer. 
These facts show that the regulations are very effective. 


As can be seen from the above, our combat against drug 
addiction consists of a series of measures ranging from edu- 
cation and persuasion to severe penalties. These measures, 
to be carried out in stages, would take some time to accom- 
plish. Since each stage is closely related to the others, good 
co-ordination is needed to ensure success. Any laxity, inter- 
ruption or lack of co-ordination will seriously affect the con- 
tinuity of the work, and might even cause it to end in failure. 
It is therefore very important to make full preparations before 
the order for the suppression of drug addiction is issued. An 
accurate estimate of the manpower and other resources 
required must be made beforehand, and these resources must 
be used in the most appropriate way until the entire work is 
accomplished. 


The opium problem in Singapore 


A review by the Singapore Central Narcoties Intelligence Bureau of the opium traffic in Singapore since the Second 
World War and an account of the work of the Singapore Opium Treatment Centre by Dr. Leong Hon Koon, Medical 


Officer in Charge 


In the immediate post-war years Singapore was the centre 
and entrepot of the illicit traffic in opium in the Malayan 
area and catered for South Malaya, the Borneo Territories, 
Christmas Is'and and Indonesia, as well as for her own needs. 
Opium was as yet the only dangerous drug in widespread illi- 
cit use. The volume of this traffic amounted to some 6,000 Ib 
a month. The addict population at the end of the war was 
approximatey 16,000 in Singapore alone; and although little 
reliable information is available on the incidence of addiction 
during the war, it is believed that not less than this number, 
and probably more, were addicted before 1946. The pre-war 
addict drew his supplies from the government opium mono- 
poly, whereas with the introduction of a total prohibition 
of the use of opium other than for medicinal purposes at the 
end of the war these individuals had recourse only to the 
illicit market if they wished to continue to smoke. 


The traffic was largely in the hands of a few powerful 
syndicates dealing in consignments of as much as 3,000 lb 
at a time. Their agents served as crew members in ocean-going 
ships on a regular run between Singapore and ports in the 
Persian Gulf, India, Burma and Thailand, where cheap and 
plentiful supplies could be procured. They had no difficulty 
in secreting such consignments on board. Shipments were also 
made from Burma and Thailand by aircraft and motor 
fishing vessel. 


The principal reasons for the successes enjoyed by traffickers 
at that time were: 


(i) The inability of the Customs Department as the sole 
enforcement authority, with its limited resources, to 
meet the challenge of both illicit import and domestic 
consumption; 


(ii) The preoccupation of senior customs officers with 
problems of reconstruction after the war; 


(iii) Corruption amongst subordinate staff. 


Despite these handicaps, however, some large seizures of 
opium were made. Annual captures are shown at appendix A. 


In 1952 the Singapore police force assumed, from customs, 
responsibility for the suppression of the internal traffic in 
dangerous drugs. It has since maintained steady preventive 
measures against premises where opium is smoked. Appendix 
B illustrates its achievements to date. 


The special branch of the Customs Department was reorgan- 
ized to enable a small but well-qualified staff to give its 
undivided attention to the task of uncovering the activities 
of leading opium traffickers and, with the assistance of the 
Harbour Division, of preventing the illicit import of drugs. 
The setting up at this time of the Central Narcotics Intelligence 


Bureau within the framework of the Customs Department 
was a further development which materially assisted the 
campaign against traffickers. 


The Narcotics Bureau, which functions primarily as a clear- 
ing house for information on the drug traffic in the Malayan 
area, has liaison with enforcement authorities in twenty-six 
countries and exchanges extensive information with them. 


Within two and a half months of its reorganization, two 
seizures involving over 5,000 lb of opium, valued at Malayan 
$2 million, were made. This caused heavy financial loss to 
the traffickers and dislocated their supply lines. Shortly after- 
wards, another large consignment of opium in an air passen- 
ger’s baggage from Bangkok was captured following its 
clearance through customs. This resulted in the dismissal of a 
number of customs staff for complicity. Thereafter the inci- 
dence of corruption dropped significantly. Meanwhile the 
harbour division of the customs met with considerable success 
when searching ships from suspect ports, and caused traffickers 
to change their tactics. The practice then became to jettison 
buoyed consignments of opium beyond port limits for 
recovery by picked motor sampan and other craft fitted 
with high-powered outboard engines. 


In 1954 and 1955, twelve leading traffickers were either 
banished or imprisoned, while others fled the country. This 
caused a break-up of the once powerful syndicates. Several 
minor individuals came into the field, however, but they 
lacked the financial resources and standing necessary to 
organize drug smuggling on the scale of earlier years. 


In the same period the Customs Special - Investigations 
Branch intercepted three consignments of opium in cargo: 
300 Ib in paint from India, 500 lb in gum benjamin from the 
Persian Gulf, and 900 lb in bitumen from Ceylon. Intensive 
patrol activity at sea obliged smugglers to dump their buoyed 
consignments further afield until what is believed to have 
been the last attempt by this method was foiled when 1,100 Ib 
were recovered from the sea sixty miles east of Singapore. 


From this time Singapore ceased to be an important entrepot 
for the illicit traffic in the Malayan area, and today traffickers 
are restricted mainly to the domestic market. Very little opium 
from the Middle East has been detected during the past two 
years, and the main source of supply is from the Thai-Burma- 
China border area through the outlet port of Bangkok. 
This is known to the trade as “ Yunnan” opium. 


Today, a consignment of 500 Ib is considered large. Supplies 
are usually conveyed by motor fishing vessel to a rendezvous 
point eighty or so miles from Singapore, where transfer to 
high-speed craft is effected and a landing made on the Sin- 
gapore coast under cover of darkness. Three such consign- 
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Fic. 1 — Dormitory block 


ments of 762 lb, 675 lb and 484 lb were seized during 1957, 
and several more are known to have been lost at sea as a result 
of the traffickers’ being surprised by preventive patrols. 


* 
my: 


The Opium Treatment Centre was established in 1955 
on St. John’s Island, two miles south of Singapore, for the 
treatment and rehabilitation of addicts. Dr. Leong Hon Koon, 
medical officer in charge, gives the following survey of the 
work of the Centre. 


CARE AND TREATMENT 


Under section 10 (2) (b), section 9 (2), and section 10 (2) (a) 
respectively of the Dangerous Drugs Ordinance, No. 7 of 
1951, smoking prepared opium, the possession of prepared 
opium and the possession of opium-smoking utensils are 
punishable offences in Singapore. Addicts were therefore 
exposed to the rigours of the law, but nothing was done 
to deal with them as opium addicts until 8 February 1955, 
when an opium treatment centre was established under the 
Dangerous Drugs (Temporary Provisions) Ordinance, 1954, 
and a programme for the treatment and rehabilitation of 
opium addicts was initiated. 


The custody, care, treatment and rehabilitation of the opium 
addict became the joint responsibility of the prison and 
medical departments. 

The first principle in the treatment of an addict is that he 


must be looked upon as a patient — that is, be treated medi- 
cally and not as an ill-doer. 


The second principle is that he must be treated as a person, 
and the treatment must be total. 


The total treatment of the addict, as a person, consists of 
three phases: 


(1) The withdrawal phase. 


(2) The phase of rehabilitation and re-education. 


(3) The follow-up phase — a continuation of the first two 
phases. 


The withdrawal phase takes place in hospital, the second 
phase in the opium rehabilitation centre at St. John’s Island; 
the third phase is a continuing process, taking place in the 
patient’s home, his place of work, and the clinic that he comes 
to for his medical complaints — in short, in society. 


The first phase lasts about two to four weeks, the second 
phase about six months to a year, and the third and final 
phase, all the rest of the patient’s life. 


First Phase — Withdrawal in the prison hospital 


As soon as an addict is remanded, under the Dangerous 
Drugs (Temporary Provisions) Ordinance 1954, he is admitted 
into the prison hospital. At the initial medical examination 
the doctor obtains a full history of his addiction, makes 
medical examination, and establishes the physician-pa'ient 
relationship. 


The first step is to make him realize that he is a patient 
and that he needs treatment. The doctor explains to him that 
opium in the manner he has been used to taking it will no 
longer be given him. As a result of this deprivation he will 
undergo a period of distress during which he will have aches 
and physical discomfort, tears, nasal discharge. He will be 
restless and unable to sleep well and eat well. He may have 
diarrhoea, vomiting, muscular cramps and other uncom- 
fortable symptoms. These, the doctor explains, are the result 
of his being deprived of opium, to which he has been accus- 
tomed so long. He is not having a new disease. These will pass 
off within a week or ten days. During this time, however, 
medicines will be given him which will relieve his more 
distressing symptoms and enable him to pass the time less 
uncomfortably. Once this rationale of treatment is explained 
to him he accepts it, and in general it is found that the period 
of withdrawal passes reasonably well. 

The method of withdrawal used is rapid withdrawal with 


tincture of opium as the withdrawal drug over a period 





Fic. 2 — Two patients enjoying a cigarette 
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of ten days with supportive therapy. The following 
recipe — 


Tincture of opium ......sh0ss8> 15 minims (i ml) 
CN ON no seco setaeny 15 grains (1 g) 
Sodi@m GROGMIAG «pis nines spaeee va 15 grains (1 g) 


Chloroform water, to 1 ounce (28 g) 


is used in regular diminishing doses for about ten days, after 
which no more opium preparation is given. 


In the meantime the rehabilitation officer interviews him, 
investigates his home conditions and arranges for his family’s 
welfare and his future employment. 


A report is then submitted to the court by the Advisory 
Comunittee. 


Second Phase — Rehabilitation and re-education at St. John’s 
Island Rehabilitation Centre * 


After receiving his sentence in court he is sent to St. John’s 
Island. There, after a week’s stay in the hospital for medical 
check-up, he is assigned to a trade — carpentry, rattan work, 
tailoring, or to help in the office, hospital, cookhouse or the 
camp grounds. 


The importance of this phase of treatment must not be 
overlooked. On the basis of total treatment of the addict, 
this phase of the treatment plays a great part towards final cure. 


Withdrawal treatment is not to be confused with the total 
treatment of the addict. 


St. John’s Rehabilitation Centre, with its clean healthy 
surroundings, well ordered establishments and facilities for 
work and recreation, means more than just a place where 
he is kept away from opium. There, the addict learns to regain 
his self-respect. He is put to an occupation which, besides 
keeping him busy, gives him something of the dignity that 
he has lost. He is looked upon and treated as a person with 
a personal problem, his addiction to opium, and he is helped 
to forget it. He is not alone, for others with him have the 





* See Bulletin on Narcotics, Vol. IX, No. 3. 


Fic. 3 — Tailoring shop 





Fic. 4 — Carpenter's shop 


same problem, but it depends on him and him alone finally to 
win the fight. 


In the few months that he remains on the island he must 
learn to summon up within himself the resources, the will 
to accept, in future, a new existence, an existence without an 
addicting drug. 


Third Phase — Follow-up in the Community 


After discharge from St. John’s Island comes the third 
phase — the patient has to return to the community in which 
he had started his addiction and in the community the final 
adjustment and adaptation must be made. 


The third phase in the present programme is provided only 
by a weekly follow-up clinic, run by the doctor who has 
all along been treating him. This is in the outpatient depart- 
ment of the general hospital. 


This is the most difficult phase to control as the patient has 
to come to seek medicay help on his own. When he meets 
with the former conditions which contributed to his addiction 
access to opium, the stress of having to earn a living under 
often difficult conditions, the lack of activities to fill in his 
leisure hours, all the multifactorial urges leading to addiction — 
he is alone to meet the temptation. What he has gone through 
—all his re-education during the first two phases — should 
help him, if he adds to it his own will to rid himself finally 
of his addiction and not to relapse and re-addict himself. 





A GENERAL ACCOUNT OF OPIUM ADDICTION 


What sort of people become opium addicts? With the 
exception of a few Indians, all the opium addicts have been 
Chinese. Among these, the greater number are Hokkiens, 
Teochews and Cantonese. Their ages range from the twenties 
to the sixties and seventies, the greater number being in the 
45-55 age group. Many of them have been born in China 
and have taken up opium smoking after coming to Singapore. 

By occupation they include labourers, stevedores, tongkang 
men, trishaw riders, hawkers, masons, factory hands and a 
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host of others. As to their mode of taking the drug, the 
chronic opium addicts are smokers by choice and resort to 
swallowing only through necessity. They start by smoking 
prepared opium (chandu). If they are unable to visit a den 
they take to swallowing. When they are unable to afford 
smoking they will swallow at first prepared opium. Most 
smokers smoke one or two packets two or three times a day. 
The average number of packets smoked is 3.4 per person 
per day. When they become poorer they resort to taking 
dross, either by smoking or by swallowing. The poorest of 
all take second dross —i.e., what remains when dross is 
smoked. This is known as Sam Cheng (Teochew) or Sam 
Char (Cantonese). 


What is the cause of opium addiction? This is indeed a 
difficult question to answer. I would say that there is not one 
cause, but a number of causes; in other words, though the 
agent of addiction, opium, the dried juice of the unripe 
capsules of papaver somniferum, grown in many countries 
in the East and smuggled into Singapore, is known, the 
etiology of opium addiction is unknown. Although the causes 
of addiction are not clearly understood, the reasons given by 
the addicts themselves as to why they took opium in the first 
place can be 4nalysed as follows. 


Some take opium for pleasure, for the thrill it gives. They 
find company and relaxation in the friendly atmosphere of 
the opium den. 


The trishaw rider, the tongkang man and the labourer 
who has to carry heavy loads take it to relieve fatigue. After 
pedalling for hours in the rain opium enables them to forget 
the tiredness in their limbs, and the beating of the sun and 
the rain. 


The hawker who sells his wares till the late hours of the 
night takes it to dispel sleepiness. 


The man who is troubled by cough, diarrhoea, dysentery, 
piles, who has contracted venereal disease and a host of other 
ills, finds immediate relief from his symptoms by taking 
opium (usually on the advice of another addict), and, believing 
that opium has cured his ills, continues taking it. 


Whatever the original reason for their taking opium, 
once they become addicted they cannot go without opium 
for a day. When they stop taking opium they begin to get 
distressing symptoms as a result of deprivation and they then 
have to continue taking it to relieve the distressing symptoms 
of withdrawal. These symptoms include aches and pains, 
cramps in the muscles, yawning, restlessness, nausea, vomiting, 
diarrhoea, a state of distress that they are unable to describe, 
but which they experience and is very real. They take opium, 
and all their distress disappears. So they imagine that opium 
has cured them of all these ills and they continue to take it 


until they die or until they are unable to afford it any more or 
until they are arrested. 


Results 


It is perhaps difficult to assess results in terms of so many 
persons treated, so many persons cured. Relapses, or rather 
readdictions, do and will probably always occur. There is 
here no effective comprehensive method of follow-up at 
present. The immediate results are, however, encouraging, 
for whereas on the day of his arrest and admission into hospital 
the patient is definitely an addict, on the day of his release 
from St. John’s Island he is no longer an addict. He has put 
on weight (an average gain of 11.5 lb was found in 1957). 
His health has improved, but what is more important is that 
he has learned that he is able to work and carry on the duties 
of everyday life without recourse to an addicting drug. 


In the three years 1955-1957 the total number of persons 
remanded was 2,512. These were admitted into prison hos- 
pital and started on the first phase of treatment. 1,005 persons 
were admitted into St. John’s Rehabilitation Centre and 815 


were released after having completed the second phase of 
treatment. 


It is not possible with the present inadequacy of follow-up 
to assess the cure rate. 


It is known, however, that, of all those released, forty-six 
have been rearrested and convicted on a second opium 
charge, and these may be considered as the immediate known 
failures. However, after readmission into the prison hospital 
for another period of withdrawal treatment and a further stay 
in the prison (the law at present does not allow them to have 
a second stay in St. John’s) there is the possibility that even 
these may learn to give up their addiction after release. 


One encouraging thing has been that there have come 
forward for voluntary treatment a number of persons, 
who have been recommended by former patients of St. John’s 
who had not been volunteers, but had been arrested and sent 
for treatment at St. John’s, and had completed their stay. 


Something has been achieved, but much remains to be done. 


* 
* »* 


CONCLUSIONS 


There is little doubt that the preventive measures against 
traffickers on the one hand and the curative treatment of addicts 
on the other, which are both designed to render the trade in 
opium as unattractive as possible, are beginning to show 
positive results in Singapore. If these pressures can be sustained 
and extended, the virtual extinction of the traffic in opium 
may be witnessed within the next decade. 


~ 
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APPENDIX A 


Annual seizures of raw and prepared opium in Singapore and 
the Federation of Malaya since the year 1947 























pounds 
Year Singapore Federation of Malaya Total 
Te ee Ee RETA 2,363 446 2,809 
EMM s Sn 95405 05 sa aaaes bau peeReaaae ooo eNe 4,860 691 5,551 
i DO aN oa Be eee lia. Foc teas wR Ra Seo 4,911 1,843 6,754 
Sait och Sun bho chisd Mea see an tnnaee 6,579 734 7,313 
RUE Sa8s v2 het nat oss seatunaa eek ea cee the 7,460 2,734 10,194 
i, EOHRSSRE ip datee cope ateuenet WO ae Stet en oersac ye 2,815 9,075 11,890 
BOMB pc ctitys cwses creck us eecusn ees theatre 7,081 3,957 11,038 
POR picasa ies Vas oiiy.cs Paneer tees Out 3,959 2,295 6,254 
SOURS 4 RG Sik aids CRa’s come Seth cea ews oes 4,825 1,230 6,055 
} Bee was AK cS ised npas pub heeepmbies SSseee 4,049 1,099 5,148 
MOE 5 CUR CAs wind 0h 0b ce hs baSE GN SEER 3,940 1,963 5,903 
; LIS LHOAPOMAT Ds yo ib nbs oes statgetOeeees. 220 74 294 
53,062 26,141 79,203 
i ss pS ispoeoenea iim sees teiodesscaocfenisbest soporte 
> 
Cumulative totals of raids on opium smoking 
dens carried out by Singapore police force 
x 
1 Year Number of raids Cumulative totals 
n 1 ag 11,2 rip i % Res 
1 1962 (Fell yet) 5 oasis sas as cb iematea ss 2,209 2,209 
y SRBC ee Se 4,831 7,040 
= ns sate pap haa vcbas sa sch © oe wae Ban 3,796 10,836 
o em So ie ihe abe 3,720 14,556 
n RDO ‘views VERN a AREA EEE. 3,149 17,705 
REE scbiac a eewed \badn besser? teenth ass 2,541 20,246 
oa GGG AUNT DoS 5 ns oh a'ca's's sana we so 849 21,095 
S, — 0. aaa 
’s 
nt 
a APPENDIX B 
Activities of Singapore police narcotics branch against opium smokers 
SSS sss 
Number Raw and 
of raids Number Number prepared 
conducted Number of opium of opium opium 
t ) Year on dens of arrests pipes seized lamps seized seized (Ib.) 
ns ——_—_——_— = — — — 
cts SEP cv axcamiahass 4,831 3,621 4,811 4,670 601 
in DE on seuss 3,7% 1,851 2,978 2,879 414 
yw Rae 3,720 981 1,786 1,571 105 
al on PER AES 3,149 1,070 1,749 1,543 499 
UE ass Saas ania 2,541 574 2,053 1,678 297 
im 
SD 
Age groups of selected 
addicts arrested 1955 1956 1957 





RPM GP WOES 5.5 ck va cuehcemaiee 6 1 
BODO POMS 50. BE ORR hes 52 19 20 
SEI PCMS 5s Sic GR SRS 177 148 66 
REO WORE, «cui 545 S555 88 EEN SS 347 284 259 
) ESEEE POMER cin « £.4:9'orndin bain gus alt a coe 301 216 165 
Over 60 years 23 














Researches on various kinds of fungi observed 
on Turkish opium, their action on the quality of opium 
and their removal with different sorts of fungicide 


By Dr. Hikmet Eltutar, Chemist and Mustafa Igneciler, Agricultural Engineer 


Soil Products Office of Turkey, Opium Section 


I. INTRODUCTION 


When cases of opium purchased from different districts 
of this country are opened for inspection the opium is some- 
times found to be covered with mould. 


It has been observed that the extent of mould is always 
greater on opium with a high moisture content. Mould is 
considered to be due to contamination of the opium while 
in the producer’s possession. When the opium arrives in our 
warehouse in a contaminated condition it is observed that 
as a result of the process during which it is manipulated and 
pressed into the required export shape, mould spreads only 
over surfaces in contact with air. 

Fungi are closely associated with moisture. The speed and 
extent of their growth depend on dampness and it would 
therefore be possible to avoid mould by maintaining a dry 
atmosphere permanently in the warehouse and preventing 
humidity. From a technical standpoint it would not, however, 
be convenient to eliminate humidity altogether in the ware- 
house; besides, this would not be possible, in our opinion, 
in a building situated near the sea. 


We therefore contemplated using fungicides to protect 
the opium from mould. Part of the research undertaken for 
this purpose was completed in the Soil Products Office’s 
laboratory; isolation of fungi was carried out in the Veterinary 
Bacteriological Institute at Pendik; identification was made in 
the Botanical Institute at the Istanbul University Faculty of 
Science (Prof. Dr. Heilbron); experiments on isolation of 
fungi, culture and tests on application of various preparations 
were performed under the supervision of Dr. Ibrahim Karaca, 
professor, the Chair of Plant Protection, Faculty of Agriculture 
of Ankara University. 


Il. MATERIALS AND METHOD 


A. Materials 


Opium used in the tests was obtained from various regions 
of Turkey and supplied by the Soil Products Office. 


The following table shows the regions from which samples 
were obtained in order to study the action of fungus in relation 
to morphine content and morphine percentage. 


One and a half kilos of each of the above samples drawn 
on 5 to 7 March 1958 were ground four times in the mincing 
machine and made homogeneous. 


TABLE 1 


Origin of samples, average morphine percentage 
and numbers of cases containing samples of 1953 crop 





Morphine Serial number 

Origin percentage of cases 
SUNN 5 gachauas eevee 11.— 5823 
TD bee Re Rah aa) 11.— 5378 
SGD eas vicha yes 11.50 3883 
MUNN sre Miata eee eas a 11.50 992 
BMS sewers ties stn tt ; 11.75 5441 
MEE sean ceca asec « 12.— 1443 
MEE SE Coie nod aiare gle 6,6 0's 12.— 5963 
_~ 2 Ges 12.25 1553 
eo 13.75 683 
S. FARCORENG an tose ees. 12.— 5072 





The sample used in tests for fungicides was of the standard 
export type weighing 2 kilos. The preparations used in 
experiments were sold on the open market and were supplied 
by manufacturers to the Faculty of Agriculture and the 
Institute of Agricultural Control, Ankara. 


Names of the fungicides used 


Group according 


Name to active substance 


Agresan GN ..... 


Manuiactus 


LCI, Organic mercury (Tolymer- 
curiacetate) Mercury 1° 
Anticarie SD Hexachlorbenzene 


PEE actu 


Saint-Denis 


Du Pont Tetramethythiuramdisulphide 


Coreen Fo. 5.66 Bayer Ethylmercurychloride 
C, N; Hg Cl 

Cuprevit Ob 21 Bayer 50°, Copper 

eee 

POEMINOE os ones Du Pont Dimethyldithiocarbamate de 
Fer 

Netzschwefel Schering Sulphur 90°, 


Ortocide 50 Standard Oil 


Company U.S.A 


Combined Nitrogen and 
Chlorin 


PINE. ui< 5c yn 08 LCI. Copper 50% 
oe Bayer Bariumpolysulphide 
Surmesan ........ Koruma 

Sulphur powder ..  Keciborlu Sulphur 

Verdesan ........ LCL. Organic mercury 


B. Method 


The method used for determination of the action of fungus 
over morphine in opium was the lime-water method. 
Czapek-Agar medium was used for reproduction of fungus. 


According to (1), components of the above medium are as 
follows: 
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Czapek-gar Medium 


Wie OIE, AIRE A 1,000 cc 
INOII Og 0c ss Saabs fat eek ees tutke 3g 
MEDEA ia tates teen csy cerss es cess 1g 
MUM VR UACD .c tot whackiha tachiaghtstinianinin ns 0.5 ¢ 
8 ar CR reed cS PAE arr 0.5 ¢g 
CeCe eP RE Des cae su a eun etwas saitiee 0.01 g 
MER cua sinrse ban oeecee at Seaes 3 g 
ge Pe ae es tee ee eee i5¢ 


Inoculation of Aspergillus was effected in Czapek medium 
poured in Petri containers and the product was distributed by 
quantities of 25 mg for each Petri box. Then the Petri boxes 
were placed in a thermostatically controlled container at 
30°C and were left to allow reproduction of fungus. 


With regard to tests on opium, the opium was cut in shapes 
of cakes 0.5 cm square, so that they could be held in Petri 
boxes. These cakes were softened in water; then fungus was 
inoculated into them. Thereafter, the opium cakes were laid 
in the powder product and were completely covered with 
the powder and entirely hidden. Then they were placed in 
Petri boxes containing damp blotting paper. The Petri boxes 
were left in the thermostatically controlled container at 30° C. 
or at room temperature of 25-27° C. 


III. VARIETIES OF FUNGI GROWING ON 
NATURAL OR MANIPULATED OPIUM 


In this country, four kinds of disease are known to afflict 
poppy plants (Papaver somniferum L.) owing to such factors 
as climatic and soil conditions. Among these are cryptogamic 
parasites. However, available publications do not show the 
kinds of fungi attacking opium poppy. It has been observed 
here that opium in warehouses sometimes grows mouldy; 
mould factors always showing the same etiological and 
symptomatological properties were isolated at the Veterinary 
Bacteriological Institute at Pendik and were identified by 
Prof. Dr. Heilbron. 


One of the two kinds of fungus thus identified was indicated 
as Aspergillus Niger. According to (1), it appears that this 
fungus belongs to the series Aspergillus Niger A. Awameri 
Nakazawa. The second kind was identified as Aspergillus 
minimus Wehmer. A. Minimus species are not widespread, 
and are found on rare occasions on dry leaves (2). 


The aspergillus system 


OO ESTEE See Ascomycetes 

REE a careeh Aet ph adatie sear aes Plectascimene 
SREY xc icv oticceeea Pexet cee Aspergillacea 
BCCI <0 0:6 wee Saeed Be Uh Aspergillus 


According to (3) No. 3 Aspergillus species include 119 kinds. 
Up to the present only Aspergillus Niger has been found 
in Turkey. Now As. Minimus has been discovered in opium 
and only two varieties out of 119 have been determined 
in this country. 


Both varieties have been found in raw opium purchased 
from different regions, and fungi growing on it are probably 
due to contamination either in the fields or while it is in the 
producer’s. possession. 
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IV. ACTION OF FUNGUS ON MORPHINE 


In order to ascertain whether fungus in opium has any 
action on the morphine content, samples of 1.5 kg each were 
drawn from opium produced by regions mentioned in part II 


of this article and mixed four or five times in the small mincing 
machine. 


When results of analysis showed that the opium had been 
made thoroughly homogeneous, the samples were divided 
into two parts and placed in glass jars of one litre each. 


The lids of ten jars were closed; the other ten were left 
open, so that the opium remained in contact with air. Moisture 
and morphine content were determined on the same day. 


TABLE 2 


Moisture and morphine percentage on samples 
made homogeneous on 9.111.1955 





Moisture 
percentage 


Morphine 
Origin percentage 


EBae 2S fe ke. tw bs HN 16.42 14.51 
VeRO RS esites. 12.02 12.68 
BOlWeG hs ec eet hecicoees 16.81 13.41 
OS dso oc etre k con ie 13.16 12.96 
Va | SEES Be CRS 8 15.47 12.18 
ROVE chat ter teky ests 16.87 13.82 
CAWTER CSS snc reels kan eats 13.99 13.28 
Bothir. «i cccsc ces eres 12.95 13.13 
OEE a cy.o scans wb peta 17.55 14.69 
i Ramnagec 22 6 SoA ses 15.48 12.80 








No mouldiness appeared on opium contained in the jars 
which had been left open; the samples in closed jars were 
gradually covered with mould, which spread completely 
over the opium within thirty days. The samples were tested 
at times, and their morphine content checked. 


Whenever more than one analysis was required, this was 
repeated three times, but no error beyond the permitted 
margin was found. In order to compare the findings, results 
of analyses were calculated on dry product basis. 


TABLE 3 


Results of tests made on different dates on samples 
in open jars (not mouldy) calculated on dry product 
basis 





Difference 
between 
first 
9.111,1955 2.V.1955 23.X1,1955 17.11.1958 and last 
Morphine Morphine Morphine Morphine tests. Mot 


Dales of analyses 





Regions percentage percentage percentage percentage phine °, . 
Bawa SA 17.36 17.60 17.56 17.52 0.16 
WRIWAC aki snd 14.41 14.14 13.93 14.20 0.21 
Bolvadin ...... 16.12 15.78 15.60 15.98 0.14 
Ra 14.86 14.96 14.53 14.60 0.26 
SSS aoe 14.40 14.47 14.17 14.25 0.15 
Tavsanli ....... 16.62 16.64 16.29 16.35 0.27 
RORWEEE o:nS ane dst 15.44 15.05 15.53 15.45 0.01 
WINER 15.08 14.87 15.19 15.10 0.02 
Amasya ....... 17.81 17.87 17.91 17.85 0.04 
S. Karaagag ... 15.14 14.93 14.79 15.00 0.14 
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As will be seen in the above table, differences in morphine 
contents between the first and last analyses are as follows: 
Bozkir, Amasya, Civril : 0.01-0.04; Zile, Erbaa, S. Karaagac, 
Boldavin : 0.14-0.16; Yalvac, Emet, Tavsanli: 0.21-0.27. 


In conclusion of the foregoing it is understood that for the 
dry product at any rate, opium without mould shows no 
difference in its morphine content even at the end of a period 
of three years. 


TABLE 4 


Results of tests made on different dates on samples 
in closed jars (mouldy) calculated on dry product basis 


Morphine percentage 





Difference 

Dates of analyses between 

se ae - first and 

Regions 9.1955 2.V.1955 23.X1.1955 17.11.1958 last tests 
MS vccacccce 17.36 17.21 17.92 17.52 0.16 
WOES ws sss ccs 14.41 13.97 14.08 14.36 0.05 
Bolvadin ...... 16.12 15.54 16.18 16.10 0.02 
BME. csidctrde's 14.86 14.17 14.84 14.86 — 
, ee ae 14.40 13.98 13.97 14.30 0.10 
ROWINEES do0: es 16.62 15.92 16.86 16.70 0.08 
Stee cv ee etes 15.44 14.56 15.07 15.33 0.11 
Bo ..vsic.:. 15.08 14.63 15.20 15.20 0.18 
Amasya ....... 17.81 17.82 17.66 18.08 0.27 
S. Karaagag ... 15.14 15.02 15.23 15.19 0.05 


It will be noted from the table above that morphine content 
determined on opium produced by Emet was the same on 
the first and the last analysis; differences between first and last 
tests for morphine content in opium from Boldavin, Yalvac, 
S. Karaagac, Tavsanli and Zile range between 0.02 and 0.10. 
As for Givril, Erbaa, Bozkir and Amasya opium, differences 
between the first and the last analysis for morphine content 
are from 0.11% to 0.27%. 


It may be concluded from these data that mouldy opium 
in closed jars, as well as mouldless opium in open jars, did 
not show any considerable difference in morphine content 
at the end of a period of three years. 


V. ELIMINATION OF FUNGI BY MEANS OF FUNGICIDES 


Action of fungicides over fungi was at first tested in an arti- 
ficial medium (Czapek), then in a natural medium (opium); 
and prolonged studies were made. 


A. Tests on the products in an artificial medium 


Products obtained from different firms were sprayed at the 
rate of 25 mg for each Petri box and laid homogeneously 
on Agar-Agar surface. As will be seen in the following table, 
some of the products remained inert, whereas others showed 
long-lasting action. 


In the following table, sign (—) indicates inertia and (+) 
indicates beginning of growth of fungus. 


This test was repeated four times and the average of days 
shown in the table was taken. 
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TABLE 5 


Number of days elapsed before beginning of 
growth of fungus 





DAYS 
_Name of product 7 se 1S 4 #5 6 Soe en. 
Agresan GN ..... ioe al oe ee ee ee oS 
Anticarie ........ eG ae, ho) ee 4 
er ARES a a eg - 
ROU Se. wea ss — — i ei i i sit 
Dittame Le ct Ne ee es RE } 
POMMENE ec cats —— — — Ht tt Or } 
OEE wie 0's, «:2's ep ee 1. 
Netzschwefel .... — — — + + + + + + + + 
Orthocide 50 ....5. — — — — — — + + + + | 
Bee ae SS ee ee ee Oe a ee ' 
Siirmesan ........ --—- — : + + t 
) ae —--- — t+ + + + t 
Sulphur powder a Sep Seer og | 
VerGeran 0.055 ee ES 
Comal Wis. ova -- + ae Sate: ee } 


Upon examination of the results it was noted that Aspergillus 
Awomari appeared within four days after culture. Growth 
of fungus was not prevented by the products Anticarie, 
Cupravit, Netzschwefel, Solbar, Surmesan, Perenox and sul- 
phur powder. As for Arasan, Dithane, Fermate and Orthocide: 


their action ceased at the end of a week, and fungus began 
to grow. 


On the other hand, the products Agrosan GN, Ceresan 
and Verdesan prevented growth of fungus during sixty days. 


Each product was used in equal quantities of 25 mg. Some 
were spraying products, doses of which did not of course, 
correspond to powder doses. Should these have proved 
efficient, we should have contemplated their application to 
opium. But—as shown in the above table — the results 
were entirely insufficient. With regard to the powder pro- 
ducts, these were tried in lower density (10 mg for each 
Petri box), and growth of fungus did not start much sooner, 
but it developed with greater speed later on. 


During these experiments, we did not look for the minimum 
active dose to be applied, but studied potency of products 
and duration of their action. We therefore did not find it 
necessary to use lower doses than 10 mg in our researches. 


B. Application of fungicides on opium 


As started in part II of this article, Aspergillus Niger was 
inoculated into opium which was cut in the shape of cakes. 
Then the cakes were completely covered with the product 
and placed in Petri boxes, where fungus developed in inverse 
proportion with the product’s efficiency. 


By comparing the following table with the previous one, it 
will be noted that the same products gave the same results 
in both experiments, so that satisfactory a:‘on of Agrosan 
GN, Arasan, Cerasan T., Orthocide 50 and Verdesan was 
confirmed. Tests were continued with these products. 


re 


S} 
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TABLE 6 - 
Number of days elapsed before beginning of growth of fungus on opium treated with various fungicides 
DAYS DAYS 
Name of product ee ee, B26 nck 8 9 10 Name of product 1 2. 3. 4 Sa OF 8 9 10 
} Agrosan GN ........ _ —* aS eRe ea —-— + + 
OS a eee —-— + 4 t+ + + + er oes tae —— + + 4 
RMN Es ve hanes pies « — ** |! Sulphur powder ...... — = + + +..+: + ee 
Guarevit 1305.5... 0 sas —-—--— — — — + + + 4 | Orthocide 50 ........ = _ hie 
1 PRRs —-_--— + + + + 4 WORUEEE oR 50544045 (Available quantity insufficient) 
ROUNMINE nes ous Un hn p? —— + bt + tt +) tot + We tS tas. 2S. —--—--—- Serr 
Netzschwefel ........ ——++++ + + + GF Gomtenl: vs» dices <sass —-— + + 4 
POM -s tick techie e's —_-—-- -—- — ++ 
Observations: * 11 days later in one case, ** 15 days later in one case, *** 5 days later in one case: 10 days later in another case. 


Experiments on opium with each one of the above products were repeated five times with the method described and 
results were as follows: 




















) 
TABLE 7 
Number of days elapsed before beginning of growth of fungus on opium 
with use of fungicide products which seemed encouraging 
5 DAYS 
1 Name of product 1 2 3 4 5 6 7 8 9 10 il 12 13 14 15 
’ Agresan GN 
i ie scarce lee. sane actig <eeliaaeae Bn oe anes 
Bites ice VESENNS — —e — — — i om oa — ies wt a 2: 8 oe 
° Re say sed} ck. cate aes MA hae hs cae ate ho 
Bees catatet —_— — — o— oe =a les le om Sates re aa wis ea a 
n ee ee — —_— — — oe a — ii aaa aan ies las socks ms ee 
S. 
Arasan 
ie BARS oe Og Se ie te MO SS mypicier, 
cy Bic ewa conse _— —_ _ — — ae oe ao vos Si kites dela ns L aa 
d EPCS | Is Ca igh Re RE ce a 
fo Races cere ttn Eo PE Sete ee eT Ee enh eRe co, recy Engl 
ts BR Seen c en me Se ARR Ee eee 9) SES feat pnee cree ete es Sis iy of 
- 
Ceresan T. 
ch 
Be) awe wine a tare _— —_ —_ — — — — =i 4 = —e i =. aes a. 
Sr, 
Be ened vu eee _— — — — — mm — io ee wis cae = ate tS mae 
Tiss ath tee eles — _ — — — = ne pas = ae = 4 eax ane = 
m Bo seca ss OCeee eee hee Sone Ge tem oot ce en Onn eee) Cee tn Soe tpt Cree ea 
ots a iiestae ene Pe Bah V1 sh 10d ORR eninge at ieee a Reet Sega hae 
ic | 
Orthocide 50 
Se oak a de Guncd — _— — _— —_ ome ce oe —_ a 4 } E 
Bate ee te — _ —_ — _ — a ae s se eis a he = Ss 
niece ceases — — —_— — = =—_ = tie tine ie sak a4 ss es a 
vas ote Si ee amie” Aan dcadhte cae ak: a Se a 
es. 
Verdesan 
— 3 
Dine toeanhe _ — — —_ — _ —_ — — oon —_ vee a a om 
Tse 
— As will be seen from table 7, no fungus appeared on opium after use of Agresan GN, Ceresan T, Verdesan, and no sign 
Ss ° ° ° 
: of it was observed. However, with the use of Arasan and Orthocide 50, fungus began to grow on the eleventh day and 
san : 
spread over the medium. 
was 


The active substance of the above three products, action of which proved efficient, is mercury. 
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VI. CONCLUSIONS 


1. Fungi observed on raw and manipulated. opium are 
Aspergillus Awomeri Nakazava and Aspergillus minimus 
Wehmer. 

2. No mould appeared on opium samples preserved in 
open jars. 

3. Opium samples preserved in closed jars grew progres- 
sively mouldy depending on moisture content and were 
completely covered with mould within a month’s time. 

4. No marked difference was observed in three years’ time 
in morphine content of opium samples, either with or without 
mould. 

5. Fourteen kinds of product containing various active 
substances were tested against fungi in artificial and natural 
media. 
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6. Results obtained both in artificial and natural media 
completely confirmed each other. 


7. Products containing mercury (Agresan GN, Ceresan T. 
and Verdesan) applied to opium in natural media prevented 
growth of fungus, thereby giving entirely satisfactory results. 
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The quantitative determination 
of the morphine content of opium 


by paper chromatography and paper electrophoresis 


By A. Baerheim Svendsen and Kamilla Bergane, 
Pharmaceutical Institute of Oslo University 


Many different methods have been used to discover a very 
accurate micromethod for the quantitative determination of 
the morphine content of opium, and in our earlier work we 
tried using paper chromatography (Svendsen 1951, Svendsen 
Aarnes & Paulsen 1955). For a very accurate micromethod 
the following conditions must be fulfilled : 

(1) The morphine must be completely extracted from the 
opium; 

(2) The morphine must be completely separated from other 
substances likely to affect the quantitative determination, and 


(3) A colour reaction or the like so far as possible specifically 
to morphine must be available for the quantitative determi- 
nation of morphine 


Since no colour reaction has apparently yet been evolved 
which is sufficiently specific for morphine for the effect of 
other substances to be disregarded, a very accurate determi- 
nation is impossible unless the morphine is separated out as 
completely as possible. In paper chromatography morphine 
can now be satisfactorily separated from the other alkaloids 
present in appreciable quantities in opium by using suitable 
liquid mixtures, but it is difficult to say whether the morphine 
has been fully isolated from all substances likely to affect 
determination, since the quantities involved may be very 
small. However, the effect on the results of the analysis may 
also be fairly small. 


No morphine is lost in quantitative paper chromatography 
and so the results given thereby, if all the morphine in the 
drug is extracted, may be higher but cannot be lower than the 
actual morphine content of the drug. 


Recently paper electrophoresis has often been used success- 
fully in separating alkaloid mixtures. Graf & List (1952) 
studied the separation of the alkaloids in opium by paper 
electrophoresis and found that under suitable conditions 
morphine will separate independently from the other alkaloids 
present in appreciable quantities in opium. However, it is 
not known whether the other substances present in the opium 
sample and likely to affect the quantitative determination of 
morphine in opium can be similarly separated. 


We found it interesting to carry out comparative experi- 
ments on the quantitative determination of morphine in opium 
by paper chromatography and paper electrophoresis, our 
aim being to find out which of the two systems provided 
a better separation of morphine from the other alkaloids 
present in opium and also from other substances likely to 
affect the quantitative determination of morphine’ 
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The main aim of our experiments was to effect a total 
extraction of the morphine in the opium. However, we did 
not carry out any comprehensive purifications of the opium 
extract produced before applying the chromatographic or 
electrophoretic test because we wanted to use whichever 
method proved the better in controlled experiments based on 
some of the official and unofficial methods used up to now to 
determine the morphine in opium, our aim being to find 
out exactly where the known methods broke down, and in 
experiments of the kind specified it is impossible to effect 
extensive purification of the opium extracts to be extracted 
(extraction residues, mother liquors from bialkaloid and 
morphine precipitates). 


I. PAPER CHROMATOGRAPHY 


Single-dimensional chromatography with a descending 
mobile phase was used. The atmosphere in the chromato- 
graphy vessel was saturated by means of bowls placed 
on the base of the chamber and by means of “saturating 
paper” (Svendsen 1952). The chromatography paper used 
was Whatman filter paper no. 1 and the liquid system consisted 
of butanol, acetic acid, water, (4 : 1 : 5 parts by volume). 
When applied as a base or acetate, the morphine separates 
in this liquid system in the form of a smooth, clearly defined 
spot having an R¢} value of 0.45. None of the known alkaloids 
present in appreciable quantities in opium and likely to react 
with the reagent (nitrite reagent) used for quantitative deter- 
minations takes up a position very near the morphine on the 
chromatogram. 


Quantitative paper chromatography 
(a) Pure morphine base 


Various quantities (= 50-250 pg of anhydrous morphine 
base) were sampled from a standard solution of pure mor- 
phine base in 5% acetic acid by means of a micropipette 
(Agla Micrometer Syringe, Burroughs Wellcome & Co., 
London) and applied to the chromatography paper. Not 
more than 10 pl were used per application. If larger quantities 
were required, a further 10 pl were applied to the same spot 
after the first 10y] applied had dried. The application could be 
repeated a number of times in the same way if required. 
The spots were applied about 3 cm apart approximately 
10 cm from one narrow end of the chromatogram. The 
saturation time was 15-16 hours and the chromatogram for- 
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mation time in the mobile liquid phase was 8-10 hours, the 
temperature remaining at 20°C. 


The stripe produced by the passage of one of the applied 
morphine spots was cut out of the chromatogram and devel- 
oped with the nitrite reagent. Before the chromatogram was 
completely free of the acetic acid liquid mixture, it was 
sprayed with 45% aqueous solution of NaNO,, the morphine 
spots appearing as yellowish nitrosomorphine. The colour 
changed to reddish-yellow when the chromatogram was 
suspended in an ammonia atmosphere. The place of the 
remaining morphine spots on the chromatogram could now 
be found easily and the paper containing the morphine cut out. 
The cut-out pieces of paper were always of the same size, 
since wide variations in size may affect the results. 


The pieces of paper were cut up into smaller pieces and placed 
in a test tube. 2 ml of 1% hydrochloric acid and 2 ml of 
0.5% NaNO, were added by means of a pipette, 1 ml of 5% 
ammonia solution being added 15 minutes later. The resultant 
colour solution was transferred to a basin of 10 mm diameter 
and the extinction was measured in a Lumetron colorimeter 
using an M 465 filter. The correction curve for anhydrous 
morphine base was linear. 


(b) Morphine in opium 


Preparation of the opium extract for quantitative determi- 
nation: 0.5 g of pulverized opium (recently weighed) was 
carefully ground in a small mortar or porcelain vessel with 
1 ml of water until a homogeneous mixture was formed, 
and then, in the same way, with 10 g of acetous aluminium 
oxide (Woelm, Eschwege). The dry mixture of opium and 
aluminium oxide was transferred quantitatively to a 12 mm 
diameter chromatography tube and extracted with water until 
a total of 25.0 ml of filtrate was collected (measuring flask). 


Extracts were made of the slightly yellow opium extract 
prepared and different quantities were applied in the same 
way as just described for the quantitative determination. The 
stripes produced by the passage of the applied and chroma- 
tographed opium extracts showed up when the chromatograms 
were examined in ultra-violet light, since the opium extract 
contains a number of substances which fluoresce in ultra- 
violet light. One of the stripes was developed with the nitrite 
reagent, while the other morphine spots were cut out of the 
chromatogram and the quantitative determination of mor- 
phine performed as previously described. We found that the 
work of finding the morphine stripe when the latter was 
applied alone was made easier by applying a small quantity of 
papaverin together with the morphine prior to the chromato- 
graphic separation. Papaverin passes through much more 
slowy than morphine and fluoresces a distinctive blue colour 
under ultra-violet light. 


The results of the determinations of 4 opium samples 
tested using the paper chromatography method are given 
in table 1. All the figures in the table are percentage morphine 
contents and are the averages of 8 analyses. 


In the case of opium 4 it proved necessary to weigh only 


0.2-0.3 g of opium to obtain a total extraction of the morphine. 
The values with 0.5 g of opium were too low. 


Taste 1 
Opium 1 Opium 2 Opium 3 Opium 4 

12.2 12.2 12.5 19.2 
12.2 12.6 12.3 19.2 
12.4 12:5 

12.6 12.4 

12.6 

12.3 


By way of comparison, table 2 gives the results of morphine 
determinations on the same four opium samples in accordance 
with Mannich’s method (Pharmacopoea suecica 1946), except 
that chloro-dinitrobenzene was replaced by fluoro-dinitro- 
benzene which reacts more quickly. 


TABLE 2 
Opium I Opium 2 Opium 3 Opium 4 
12.7 12.8 12.8 18.4 
12.4 12.8 12.8 18.5 


It will be apparent from tables 1 and 2 that the values given 
by paper chromatography are lower than those given by 
Mannich’s method, except in the case of opium 4 where the 
morphine extraction using Mannich’s method is incomplete. 


Il. PAPER ELECTROPHORESIS 


A paper electrophoresis apparatus of the “Electrorheophor” 
type (Gerard Pleuger, Antwerp) and 18 x 40 cm pieces of 
Whatman filter paper No. 1 were used. 10% acetic acid was 
used as buffer liquid. The morphine — that is, the opium 
extract — was applied as previously described to dry paper 
about 10 cm from its narrow end, which should be placed in 
the anode chamber. The paper was then placed in the appara- 
tus and sprayed as uniformly as possible with the buffer liquid 
used in the electrophoresis. After the paper had been moistened 
uniformly, a 500 V current was applied and electrophoresis 
continued for three hours. The pherogram was then taken 
out and the rest of the process was the same as for the paper 
chromatography experiments. 


The morphine separated in the form of a smooth clearly 
defined spot and was undisturbed by the other main alkaloids 
in the opium. The correction curve for the pure anhydrous 
morphine base was linear and coincided with the adjusting 
curve for the paper chromatographed anhydrous morphine 
base. 


The results of the paper electrophoresis method for the 
same opium samples as were previously used are given in 
table 3, where the figures are again an average derived from 
a series of separate analysis (6). 


TABLE 3 
Opium I Opium 2 Opium 3 Opium 4 
33.3 13.1 13.4 20.7 
13.7 13.4 13.4 20.5 
13.7 13.3 
13.2 13.5 
13.4 


i 
i 
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Conclusions 


The results given by paper chromatography and paper 
electrophoresis are of a satisfactory accuracy, although the 
electrophoresis results are very regularly appreciably higher 
than those given by paper chromatography. In the light of 
what is stated in the introduction, the inference apparently 
is that separation by paper chromatography is better than the 
paper electrophoresis method in the conditions used. The 
use of different buffer solutions and pH factors in the electro- 
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phoretic separation process did not lead to better separation 
and lower morphine values. 
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The Alkaloids of the Common Poppy 
and the opium alkaloid porphyroxine * 


by W. Awe and W. Winkler 


of the Institute of Applied Pharmacy of the Brunswick Technical University (Director, Professor Dr. W. Awe) 


Papaver Rhoeas and Papaver somniferum contain a spe- 
cial substance of an alkaloid character, obtained primarily 
from the flower petals and capsules, as regards Papaver 
Rhoeas, and from opium by extraction in the case of Papaver 
somniferum. In both cases, and herein lies the similarity, the 
substance takes on a reddish colouring when heated in a 
mineral acid,as a result of some hitherto unidentified reaction. 


The alkaloid from Papaver somniferum, which turns red 
in this way, was in the first place given the double-barrelled 
name of porphyroxine-meconidine for external reasons. The 
history of its discovery and isolation, and its characteristics 
are described in the same publication (1). Through the good 
offices of Charles G. Farmilo we have also become acquainted 
with the thesis written by D. L. Klayman (2), which also 
deals with the isolation and characteristics of this alkaloid, 
in this case just called porphyroxine. 

An obviously similar red-colour reaction of a Papaver 
Rhoeas alkaloid, together with the isolation of rhoeadine, 
was first reported by O. Hesse (3), the reaction being attri- 
buted to rhoeadine. Hesse also described rhoeagenine, which 
has a different melting point from rhoeadine and which 
he was able to obtain by alkalizing a solution of the above- 
mentioned rhoeadine. He at first regarded both rhoeadine and 
rhoeagenine as isomeric substances, and considered that other 
alkaloids were probably present, more particularly in the 
petals. 


As one of us (4) had already written a paper about the 


common poppy alkaloids, we have done some more work 
on the subject and arrived at the following results : 


1. THE RED-COLOUR REACTION 
OF A PAPAVER RHOEAS ALKALOID 


By means of column chromatography on basic aluminium 
oxide, we (5) succeeded in obtaining from the original 
solution, after the rhoeadine had been crystallized out, a 
basic substance of a particularly vivid red which, however, 
differed from rhoeadine in certain respects. For the purposes 
of this article we shall call it “ the red-colouring principle ” 
and compare it with isomeric rhoeadine on the one hand and 
porphyroxine on the other, this being done by means of a 
table (table 1) for the sake of clarity. The data on porphy- 
roxine have been taken from the paper of D. L. Klayman (2) 
and do not derive from our own research. 

As regards porphyroxine, D. L. Klayman (2) has also 
established the presence of two methoxyl groups and con- 


* 6th paper on Papaver Rhoeas alkaloids. 4th and 5th papers, Arch. 
Pharmaz. Ber. dtsch. pharmaz. Ges., in the press. 


20 


siders the absence of a N-methyl grouping as probable. His 
investigations go to show that porphyr(oxine) hydrochlo- 
ride is not homogeneous, but consists of three distinct ele- 


ments. The porphyr(oxine) hydrochloride formation process 
is not itself reversible. 


Pure porphyroxine or porphyr(oxine) hydrochloride was 
not available to us. If the porphyroxine-containing alkaloid 
mixture — isolated by the Fulton (1) method — is subjected, 
after admixture to rhoeadine from which the “ red-colouring 
principle” has not been removed, to separation by paper 
chromatography, according to the butanol-glacial acetic acid- 
water process, it turns red as a result of hydrochloric acid 
steaming at various Ry values (chromatogram 1). 


This experiment should be repeated with pure porphyr- 
oxine and pure “ red-colouring principle ” before arriving at 
a final opinion. Our experience so far leads us to the con- 
clusion that there is great structural similarity between the 
red-staining substances of the two types of papaver, but that 
they are identical only as far as their configuration leads to 
colour formation. 


We had only a very limited supply of red-coloured crys- 
talline substance deriving from a Papaver Rhoeas alkaloid, 
the I-R absorption of which as compared with rhoeadine 
and the “ red-colouring principle” is shown in diagram 1. 
Paper chromatography was used almost exclusively for its 
investigation. Paper chromatographically speaking, the red 
crystalline substance and the also dark red-brown pentahy- 
droxy-flavylium chloride (Cyanidin), which also melts at over 
350°, are not in any way identical. 


The red crystalline substance does not separate ** on buf- 
y Pp 


fered paper in the above-mentioned solvent (chromato- 
gram 2/3). Both in the case of self-staining and detection 
by the Dragendorff reagent, as modified by Thies & 
Reuther (6), no more than one spot of substance is 
discoverable. 

The method used in preparing the base corresponding to 
the red crystalline substance seemed to us to be of some 
importance. The red crystalline substance is dissolved in a 
little water and then alkalized; the resulting yellow-green 
base is then shaken out in ether and dried. The ether residue 
dissolved in alcohol is used for the purposes of paper chro- 
matographical analysis (chromatogram 2). The base in ques- 
tion has not the Ry value of the “ red-colouring principle ” 
(chromatogram 3); its Ry value is lower and about the same 
as that of rhoeagenine. 


** Fluorescence of various colours occurs, but is of no importance as 
regards the alkaloid character of the primary substance. 
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Table 1 
eee 
Red-colouring principle 
Pid Porphyroxine Rhoeadine 
Elementary composition Cyn H,O.N 
Ce, HyyO.N (calculated from the CyH,O.N 
results of analyses) 
Melting point 228-231° (stable form) without | 167-169° without sublimation. Two | 252-254°, sublimation at about 215° 


sublimation. Lower melting point 
crystalline forms (176-186°) are 
also described. 





Acid treatment (in the case of 
Papaver Rhoeas alkaloids, 
heating with 2N HCl) 


Elimination of porphyr(oxine)- 
hydrochloride. Melting point not 


below 350°, 


Precipitation of a red crystalline 


further fractions with higher melt- 
ing points were also isolated. 
Neither fraction sublimates. 


(long crystal needles). 


Very pure rhoeadine does not turn 
substance, Melting point not below red. No crystalline precipitation. 
300°. Sublimation at 265°. Beil- 


stein test positive. 














U.V. absorption of bases 228 my. 241 mp. 242 my. 
287 my. 290/91 my 291 my. 
U.V. absorption of red crys- | 228 my. shoulder 
talline substance 285 my. 
324 mp. 
j 
378 my. 362 mp. 
528 my. 522 my. 
5 Se ee ca ieeen 
I-R absorption OH cannot be methylated with | No C = O. No C = O. 


diazomethane. No C = O. 








| Phenolic hydroxyl very unlikely. Neither substance is alkali-soluble. 





A certain proportion of the base in question is always 
reconverted into red crystalline substance in the mobile acid 
phase. On the other hand, neither the “ red-colouring prin- 
ciple ” nor rhoeagenine (chromatogram 3/4) gives off a red 
crystalline substance in the acid solvent. It is therefore to 
be assumed that the “ red-colouring principle ” obtained from 
Papaver Rhoeas suffers a structural alteration when converted 
into red crystalline substance (heating with 2N hydrochloric 
acid) and then has a base of the same Ry value as rhoeagenine; 
this base then probably forms a hydrochloride, the red 
crystalline substance, in fact, as a secondary process. 


Red crystalline substance in aqueous solution when combined 
witht zinc and hydrochloric acid (i.e., by means of catalytic 
hydrogenation) can very easily be reduced to a completely 
colourless solution, from which the resulting base can easily 
be shaken out in the graduated tube in the usual way, and 
then prepared for paper chromatographical separation. Cal- 
culation of the Ry value of this basic hydrogenation product 
reveals rather surprisingly that it is the same as that of the 
“ red-colouring principle ” (see chromatogram 2). This Ry 
value is also the same as that of rhoeadine since we have not 
been able to achieve the paper chromatographical separation 
of the two bases — rhoeadine and the “ red-colouring prin- 
ciple ” — with the solvents used so far. 


Since it can be shown by experiment that an opium alka- 
loid mixture containing porphyr(oxine) hydrochloride in 
the form of a dark red solution can very easily be reduced 


by the addition of zinc and hydrochloric acid with a con- 
sequent loss in colour, it can confidently be assumed, first, 
that the structurally conditioned red-colour reaction of both 
types of papaver is reversible in whole or in part, and secondly, 
that, in view of the fact that it is decolourized by means of 
a reducing agent, this structural alteration is oxydative or 
dehydrogenating by nature and is not connected in any way 
with the possibly salt-like structure of the red crystalline 
substance or the porphyr(oxine) hydrochloride. 


2. THE CONSTITUTION OF RHOEADINE AND RHOEAGENINE 


As demonstrated by Awe (4), nitrogen can be eliminated 
from rhoeadine by a double Hofmann degradation, and 
according to Spath, Schmid & Sternberg (7) the same applies 
as regards rhoeagenine. In neither case could the degradation 
product be obtained in crystalline form. We repeated the 
degradation process with rhoeadine (8) and obtained des- 
N-methyl-rhoeadine in crystalline form with crystallized 
N-methyl-rhoeadinium-iodide as an intermediate stage. The 
hydrogenation product of the des-base, des-N-methyl-dihy- 
dro-rhoeadine, can also be isolated in crystalline form. From 
des- N-methyl-rhoeadine, nitrogen-free des-des-rhoeadine 
(C®H'*0%) in crystalline form was obtained via the related 
methiodide. Double Hofmann degradation carried to the 
point of nitrogen elimination with the resulting crystalline 
intermediate and end products demonstrates the simple ring 
formation of nitrogen and the presence of an N-methyl con- 








22 





BULLETIN ON NARCOTICS @ OCTOBER-DECEMBER 1958 





figuration. The double bond of the des-base absorbs at 267 mp, 
hence the double bond actually obtained very probably 
belongs to one of the styryl configurations; the further double 
bond expected as a result of the second Hofmann degradation 
absorbs at 320 my. The nitrogen-free degradation product 
may therefore have a stilbene structure. 


Probably by oxydative hydrolysis in the manner of the 
fission of narcotine into cotarnine or hydrastine into hydra- 
stinine, one of us (9) succeeded, with the help of 2N nitric acid, 
in converting rhoeadine into hydrastinine with rhoeagenine 
as an intermediate stage. The resulting hydrastinine was 
isolated in the form of picrate. 


The elementary analysis shows: 


C.48.81% H.3.37% 
C.48.89% H.3.38% 


Among other methods, separation by paper chromatography 
was used for identification by comparison with hydrastinine 
chloride (as supplied by Merck). The isolated picrate was 
for this purpose converted into chloride by means of a suitably 
pre-treated anion exchanger (chromatogram 5). 


By calculation 
By experiment 


The ultra-violet absorption of (Merck) hydrastinine chloride 
and of hydrastinine chloride obtained from rhoeadine by 
degradation is much the same (diagram 2). 


From the point of view of the mechanism of the red-colour 
reaction, the fact that rhoeagenine can be obtained from 
rhoeadine by oxidation seems very interesting. Again, rhoeage- 
nine has the same Ry value as the red crystalline substance 
base. rhoeagenine can also be hydrogenated. 


A change in theR, value is apparent from chromatogram 6. 
According to this finding rhoeagenine is not reconverted 
into rhoeadine by means of lithium aluminium hydride. We 
see in the similarity of the degradatory reaction of two cer- 
tainly only slightly differentiated bases, very good support for 
our assumption that the first stage in the red-colour reaction 
is represented by oxidation or dehydration. (The nitric acid 
end oxydation is transferable to the red crystalline substance 
and therefore very probably also to porphyr(oxine) hydro- 


chloride (see in this connexion chromatogram 4).) The differ- 
ence seen after hydrogenation could result from a difference 
in the agents used for reduction (for the red crystalline 
substance, zinc and hydrochloric acid; for rhoeagenine, lithium 
aluminium hydride); it may, however, also represent a real 
difference in the degradation products of the two Papaver 
Rhoeas alkaloids, rhoeadine and the “red colouring principle”. 


Summing-up : We have delineated a very probable course 
for the red-colour reaction process in the case of a Papaver 
Rhoeas alkaloid, and have reason to believe that the same 


process holds good for porphyroxine obtained from Papaver 
somniferum. 


We see in the convertibility of rhoeadine into hydrastinine 
via rhoeagenine substantial evidence of the benzylisoquinoline 
structure of rhoeadine or rhoeagenine. Primarily theoretical 
considerations lead to a similar deduction as regards the 
structurally related porphyroxine. 


In conclusion, we propose Rhoearubine as the name of 
the “ red-colouring principle” of Papaver Rhoeas. 
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Chromatogram 1 shows the following substances, from left to right : 

(1-4) Rhoeadine, from which the “ red-colouring principle ” had not yet been 
S extracted, mixed with porphyroxine-containing opium alkaloids; 

(5) Porphyroxine; 

(6) Rhoeadine with the “ red-colouring principle ”. 

The development (turning red) takes place as a result of hydrochloric acid 
steaming; hence the other opium alkaloids are not identifiable. The Rr values 
vary, even if their mutual influence upon one another through mixing is dis- 
carded, 

Chromatogramme 1, De gauche a droite : 

1-4) Rhoéadine, dont le « principe donnant une coloration rouge » n’a pas encore 
été isolé, mélangée aux alcaloides de l’opium renfermant la porphyroxine; 

5) Porphyroxine; 

6) Rhoéadine contenant le « principe donnant une coloration rouge 

La révélation (virage au rouge) se fait par exposition aux vapeurs de CIH; 
cette méthode ne permet pas d’identifier les autres alcaloides de lopium. Les 
valeurs de R, varient, méme si l'on tient compte de l'influence que ces substances 

. >. ’ . 


exercent les unes sur les autres par suite du mélange, 


Diagram 1 — Diagramme I 
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Chromatogram 2 shows the following substances from left to right 


1) Rhoeadine obtained by benzol extraction; very little rhoeagenine adheres to 
the extracted base (very faint spot); 


2) Red crystalline substance hydrogenated with zinc and hydrochloric acid; 

(3) The base corresponding to the red crystalline substance partly recovers its 
crystalline form when treated with an acid solvent; 

(4) Red crystalline substance. (1 to 4). Detection by means of the Dragendorff 
reagent; as regards (4) only one Dragendorff spot; 

(5) Red crystalline substance recognizable through self-staining. 
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Chromatogram 3 shows the following substance from left to right 

1) Rhoeadine 

(2) Rhocagenine 

(3) Red crystalline substance after action by 2N HNO, (see page 22) (owing to 
the low concentration only a very faint spot 

4) Base corresponding to the crystalline substance (see chromatogram 3 above) 

(5) As for (4); lower substance spot obtained by self-staining, the upper substance 
spot by the Dragendorff reagent; 

(6) Red crystalline substance 

(1 to 4) Detection by means of the Dragendorff reagent. 
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cristalline rouge 
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Red | crystalline 


(zn+ H+ substanc« 
Substance | cristalline 
rouge 
Red crystalline 
substance 
re-converted 
in acid solvent 
Substance cristal 
line rouge recon 
stituée dans un 
solvant acide 
Chromatogramme 2. De gauche a droite 


1) Rhoéadine, obtenue par extraction au benzol; une trés faible quantité de 

rhoéagénine adhére a la base extraite (tache trés légére); 

Substance cristalline rouge, traitée par hydrogénation catalytique (zinc-acide 

chlorhydrique) ; 

3) Base correspondant a la substance cristalline rouge; dans un solvant acide, 
la substance cristalline rouge se reconstitue en partie; 

4) Substance cristalline rouge. 1-4). Révélation au réactif de Dragendorff; en 
4) le réactif de Dragendorff ne donne qu'une seule tache; 

5) Substance cristalline rouge, mise en évidence par sa couleur naturelle 
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Chromatogramme 3. De gauche a droit 


1) Rhoéadine; 

2) Rhoéagénine; 

3) Substance cristalline rouge aprés réaction a l'NO3;H ZN (voir page 
(par suite de la faible concentration, tache trés pile); 

4) Base correspondant a la substance cristalline rouge (se reporter au chromato- 
gramme 3 ci-dessus) 

5) Comme en 4); la tache inférieure est due a la couleur naturelle de la substance, 
la tache supérieure a la révélation au réactit de Dragendorff; 

6) Substance cristalline rouge; 

1-4) Révélation au réactif de Dragendorfi 
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Chromatogram 4 — Chromatogramme 4 
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Chromatogram 4 shows the following substances from left to right : Chromatogramme 4. De gauche a droite : 
(1) Base formed by the oxydative hydrolysis of rhocadine with 2N HNOs; 1) Base produite par hydrolyse oxydative de la rhoéadine & l'aide de NO,H 2N; 
(2) The base corresponcing to the red crystalline substance after action by 2) Base correspondant a la substance cristalline rouge aprés traitement a NO,H 
2N HNO, 2N; 
(3) Rhoeadine ; 3) Rhoéadine; 
(4) “ Red-colouring principle ” (melting point 172° - 174° C) 4) « Principe donnaat une coloration rouge » (point de fusion 172° - 174°); 
(1-4) Detection by means of the Dragendorff reagent; 1-4) Révélation au réactif de Dragendorff; 
(5) “ Red-colouring principle” made visible by steaming with hydrochloric acid 5 Principe donnant une coloration rouge » révélé par exposition aux vapeurs 
de CIH, 
ra Diagram 2 — Diagramme 2 
WAVE NUMBER V 
NOMBRE D'ONDE V 
Ae 
as 
K 
! 
hydrastinine chloride “ Merck ” 
chlorure d’hydrastinine « Merck 
hydrastinine chloride obtained 
through HNO, oxydation of 
rhoeacdine 
chlorure d’hydrastinine obtenu pat 
oxydation de la rhoéadine a Taide 
de NO;H 
WAVE LE 7 
xte LONGUEUR DONDE 7 
‘ 
1ato- 
ance, 











# 


HAP RAATININ 
CHLORID 
, MERCI 


Rive RGeNIN 
~~ Dweca SRLPETER 
—, SAWRE -Deydation 
HYDRIRTININ, DES RUOEROINE 
cuHLR'D 
Dice SRUPETER 
LUE -OwypaTion 
DES RVERBINE 


Rhoeadine 
Rhoéadine 


‘RHOERGENIN 


(1) 





Chromatogram 5 — Chromatogramme 5 
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Chromatogram 5 shows the following substances from left to right: 

(1) Hydrastinine chloride “ Merck”; 

(2) Hydrastinine chloride obtained from rhoeadine by oxydation with 2N HNO;; 

(3) Rhoeagenine obtained from rhoeadine by oxydation with 2N HNO,; (obtain- 
able in the first stage through the action of 2N HNOs); 

(4) Rhoeadine; 

(5) Hydrastinine; 

(1-5) Detection by means of the Dragendorff reagent. 


Chromatogramme 5. De gauche a droite 
1) Chlorure d’hydrastinine « Merck 


NO 3H 2N; 
3) Rhoéagénine obtenue par oxydation de la rhoéadine a l'aide de NO,H 2N 
(s’obtient comme produit intermédiaire de la réaction 4 NO,H 2N); 
4) Rhoéadine; 
5) Hydrastinine; 
1-5) Révélation au réactif de Dragendorff. 






Chromatogram 6 — Chromatogramme 6 
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Chromatogram 6 shows the following substances from left to right 
Rhoeadine ; 


(2) The base obtained after the hydrogenation of rhoeagenine with LiAlH,; 
(3) Rhoeagenine obtained from rhoeadine through the action of 2N HNOs,. 


1) 


Chromatogramme 6. De gauche a droite 


Rhoéadine; 


2) Base obtenue par hydrogénation de la rhoéagénine a l'aide de LiAlH,; 


3) Rhoéagénine obtenue a -partir de la rhoéadine a l'aide de NO,H 2N 


2) Chlorure d’hydrastinine obtenu par oxydation de la rhoéadine a l'aide de 
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Synthetic analgesics 


Aralkyl substitution on nitrogen of morphinan 


By Nathan B. Eddy,' Hedwig Besendorf* & Béla Pellmont * 


Braenden, Eddy & Halbach (1955), summarizing the 
relationship between chemical structure and analgesic action, 
said “ In morphine and its derivatives the methyl substituent 
on nitrogen seems essential because its substitution by other 
alkyl groups reduces or abolishes analgesic action.” It is 
well known, of course, that substituting allyl for methyl 
on the nitrogen of morphine results in a compound 
(nalorphine) which is antagonistic to most morphine-like 
effects and which retains little analgesic action as measured by 
various techniques in animals. Recently Winter, Orahovats 
& Lehman (1957) reported on analgesic activity and morphine 
antagonism in a large series of N-substituted derivatives 
of morphine. In agreement with the conclusion quoted, all 
alkyl groups tried reduced analgesic activity. Also N-phe- 
nacyl-, N-phenoxyethyl-, and N-benzylnormorphine had 
less than one-tenth the analgesic potency of morphine and 
N-cyclohexylethylnormorphine was one-third as effective. 
In striking contrast they reported that N-phenethylnor- 


morphine was six times more effective than morphine as an 
analgesic in rats. 


Levorphanol [(—) 3-hydroxy-N-methylmorphinan], repre- 
senting an incomplete synthesis of morphine, is morphine- 
like in its action with a greater analgesic potency. If allyl is 
substituted for methyl on the nitrogen of levorphanol, the 
resulting compound, levallorphan, is also a morphine anta- 
gonist which dose-wise is more effective than nalorphine. 
In addition we have found that the (—) (3-hydroxy-N- 
phenethylmorphinan has more than three times the analgesic 
potency of its methyl analogue. Consequently, with parallel- 
ism between morphine and morphinan derivatives estab- 
lished in these respects, a systematic investigation of a con- 
siderable number of N-aralkyl (and N-alkyl) derivatives of 
3-hydroxy- (or 3-methoxy-) morphinan was undertaken. 


The present paper will describe the effect of N-aralkyl 
substitution only. 


METHODS 


All compounds were tested for analgesic potency in mice 
by two different methods, and many were tested in rats and 
rabbits. Toxicity determinations were made on mice.* In one 


1 Chief, Section on Analgesics, Laboratory of Chemistry, National 
Institute of Arthritis and Metabolic Diseases, National Institutes of Health, 
Bethesda, Maryland, U.S.A. 

2 Pharmacologist, Hoffmann —- La Roche laboratories, Basle, Switzer- 
land. 


% Chief of pharmacological laboratories, Hoffmann — La Roche, Basle, 
Switzerland. 

* Subcutaneous and oral ED,,’s in mice and subcutaneous LD,»’s were 
determined at Bethesda; the other data were obtained in the Hoffman - 
La Roche laboratories at Basle. All compounds were supplied by Drs. 


O. Schnider, A. Griissner & J. Hellerbach, of the Hoffman - La Roche 
laboratories. 


series of experiments on mice the hot-plate method was 
employed (Eddy & Leimbach, 1953). An ED,, for subcu- 
taneous administration for all active compounds and an EDs, 
for oral administration wherever possible were calculated by 
probit analysis. In a second series of experiments on mice, 
radiant heat was applied to the tail. Administration of the 
drug was subcutaneous and ten animals per dose were used. 
The increase of the reaction time area (minute-seconds) was 
measured and the MED, (minimal effective dose for a 50% 
increase of reaction time area evaluated graphically. 


For rats, radiant heat was applied to the shaved skin of the 
back. Five animals were used per dose, and administration 
was subcutaneous. MED,, was the dose producing a 50% 
increase in the average maximal post-drug reaction time. 
For rabbits an electrical stimulus was applied to the tooth 
pulp (Koll & Reffert, 1938; von Gordonoff & Ruckstuhl, 
1939). At least three animals were used per dose and the drug 
was administered intravenously. For rabbits the MED,9 was 
the dose after which the threshold of electrical stimulation 
was increased by 50%. 


Two determinations of toxicity were made. In one, com- 
pounds were administered subcutaneously in mice, five or 
ten animals per dose. If possible, an LD,, was calculated by 
probit analysis, but in many instances the low order of toxicity 
and the small amount of material available permitted only 
the conclusion that the LD,, was above a certain level. In the 
second determination substances were administered intra- 
venously to mice, using four animals per dose, and an LD, 
an LD,» and an LDg, were calculated. 


RESULTS 


(a) Analgesic action. The compounds studied and results 
obtained by parenteral administration are presented in table 1, 
where an attempt has been made to arrange the compounds 
according to chemical relationships, particularly with respect 
to the substituent on nitrogen. To bring out more clearly 
the effect of N-aralkyl substitution, the compounds have been 
rearranged in table 2 in order of decreasing potency, based 
on the ED,, figures for mice (Bethesda observations). This 
table includes data for the (—) 3-hydroxymorphinans only 
and also presents in parallel columns the potency figures for 
mice (Basle observations), for rats and for rabbits.. There are 
variations in the order of potency from one set of observa- 
tions to another and from one species to another, but the 
over-all trend is the same for each method and each species. 
The trend and the significant variations will be discussed in 
the following paragraphs. In tables 1 and 2 and in the other 
tables to follow all doses are expressed in mg per kg of base. 


23 








24 BULLETIN ON NARCOTICS @ OCTOBER-DECEMBER 1958 





As pointed out earlier, the introduction of the N-pbenethyl 
substituent enhanced analgesic potency, 2.6 to 8 times in 
mice, 6.3 times in rats and 2.5 times in rabbits. Contrary to 
the results in the morphine series, the substitution of phenacyl 
for methyl on nitrogen of (—) 3-hydroxymorphinan also 
enhanced analgesic potency, slightly more than phenethyl in 
mice, but similarly to phenethyl in rats and to a less degree than 
phenethyl in rabbits. By all tests activity was not increased 
as much by the introduction’ of N-(2-hydroxy-2-phenyl- 
ethyl) as by N-phenethy], and analgesic activity was decreased 
materially below that of the N-methyl analogue when the 
substituent was phenoxyethyl. Also, analgesic potency was 
greatly reduced when the substituent on nitrogen was benzyl, 
phenylpropyl, 2-phenylbutyl, 4-phenylbutyl or 5-phenylamyl. 
The effect of the substituent N-phenylallyl presented one of 
the unusual variations from one set of observations to another. 
This compound, Ro 4-0556, had a low order of analgesic 
effect in mice, apparently no analgesic action in rats, but an 
MED,, of 1.6 mg in rabbits, an effectiveness approximately 
one-third that of levorphanol. Ro 4-0554, in which the 
substituent was phenylpropargyl, had no analgesic action in 
mice or rats; it was not tried in, rabbits. The effect of the 
addition of a substituent on the benzene ring of N-phenethyl 
in this series varied with the nature of the substituent and 
with the position of its substitution, though such variations 
were most apparent in the Bethesda observations. NH,, 
NO,, SCH, and CH; in the para-position, as well as 3,4- 
methylenedioxy, enhanced analgesic effectiveness in mice; 
para-N (CH;),, OH or OCH; did not do so. Only para-NH, 
increased analgesic effect in rats, while all substituents on the 
benzene ring diminished analgesic effectiveness in the rabbit. 
Addition of a substituent in the meta- or ortho-position or 
addition of more than one substituent on the benzene ring 
of N-phenethyl tended to reduce analgesic action. Curiously, 
SCH,, although it increased analgesic potency in mice when 
added in the para-position of N-phenethyl, reduced such 
activity in all three species, mouse, rat and rabbit, when added 
in the para-position of N-phenacyl. 


The effect of changing the aryl group in this series of 
N-aralkylmorphinans was very interesting. Most striking was 
the observation that complete saturation of the aryl groups, 
from phenyl to cyclohexyl or from pyridyl to piperidyl, 
very markedly reduced or practically abolished analgesic 
effectiveness. The compound containing N-morpholinoethyl 
was also very poorly effective. N-cyclohexenylethyl was a 
more effective substituent than N-cyclohexy]l, but less effective 
than N-phenethyl. The compound having a 4-pyridylethyl 
group on nitrogen had a greater analgesic effect than the 
N-phenethyl derivative in mice, but not in rats or rabbits, 
whereas the presence of N-2-pyridylethyl gave a less potent 
analgesic agent than N-phenethyl in both mice and rabbits. 
The most potent compounds in the whole series in all three 
species were those in which the substituent on nitrogen was 
furylethyl (Ro 4-1539) or thienylethyl (Ro 4-1540). The 
former was 150 times more potent than levorphanol [(—) 
3-hydroxy-N-methylmorphinan] in rats and 30 to 50 times 
more potent than levorphanol in mice and rabbits. The 
enhancement of analgesic activity by the substitution of 


thienylethyl was a little less than with furylethyl as the sub- 
stituent. 


In the four pairs of compounds which had the same substi- 
tuent on nitrogen but in which one had hydroxy and the 
other methoxy in the 3-position, the methoxy was much 
weaker than the hydroxy derivative, as is the case in the 
methorphan-levorphanol pair and in the codeine-morphine 
pair. This was true for all observations on all three species. 
Removal of the 3-hydroxy group, as in Ro 1-5313 and 
Ro 1-5431, decreased analgesic effectiveness even more than 
muzzling of the hydroxy with a methyl group. This appeared 
to be the case also with Ro 4-1123, Ro 4-0774, Ro 4-1124 
and Ro 1-9374, although in each of these instances the com- 
parison was between a racemate and a levoisomer. The dif- 
ference was so great, however, that there could be no doubt 
as to the direction of the change. 


The one quaternary salt examined exhibited a much 
reduced analgesic action (Ro 4-0472, the methobromide, 
versus Ro 1-8439, the hydrobromide, of (—) 3-hydroxy- 
N-phenethylmorphinan), as had been observed previously in 
the morphine series (Eddy, 1933). The one methane sul- 
fonate, perhaps owing to increased solubility, had twice the 
analgesic potency of the corresponding hydrochloride, 
(Ro 4-0288/1), the methane sulfonate, versus Ro 4-0288, the 
hydrochloride, of (—) (3-hydroxy-N-phenacylmorphinan). 
The methane sulfonate, however, was not more effective 
than the hydrochloride when the compounds were adminis- 
tered orally. 


In the whole group of (—) N-aralkylmorphinans duration 
of effect was lengthened more often (20 times) than it was 
shortened (6 times) when comparison was made with levor- 
phanol. It was, however, lengthened in three instances only 
when comparison was made with (—) 3-hydroxy-N-ethyl- 
morphinan, which already had a significantly longer action 
than levorphanol. 


The order of analgesic effectiveness of the N-aralkylmor- 
phinans was approximately the same for oral as for parenteral 
administration (see table 3), although there were some note- 
worthy exceptions. Both of the compounds having SCH, 
in the para-position of the benzene of the N-aralkyl group 
had a higher order of effectiveness in the series for oral than 
for parenteral administration. The N-phenethyl compound, 
Ro 1-8439, also stood higher, while the N-phenacyl com- 
pound, Ro 4-0288, was lower in order of effectiveness orally 
than parenterally. There was a reversal in the relative position 
of the pair, N-p-aminophenethyl- and N-p-dimethylamino- 
phenethyl-morphinan. The former was relatively less and 
the latter was relatively more effective orally, whereas paren- 
terally the N-p-aminophenethyl compound was relatively 
the more effective. Only seven compounds were more 
effective than levorphanol orally; nineteen were more effective 
parenterally. Only three compounds had a better ratio of 
oral to parenteral ED,, than levorphanol. One of these, 
Ro 4-1029, was a good analgesic in mice, almost as good 
as morphine, but with one-seventh the activity of levor- 
phanol. The N-ethyl analogue of levorphanol (Ro 4-1629), 
while a much weaker analgesic in animals, had an oral paren- 
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teral ratio of 2.0. The third compound (Ro 1-9543) with a 


good oral-parenteral ratio was a relatively weak analgesic 
by both routes. 


Of the five (—) 3-methoxy-N-aralkylmorphinans (see 
table 4) none was a better analgesic orally than (—) 3-methoxy- 
N-methylmorphinan, but all had relatively low oral-paren- 
teral dose ratios. Ro 4-0924 [(—) 3-methoxy-N-(3,4-methyl- 
enedioxyphenethyl)-morphinan] had an oral ED,;, lower 


than the parenteral; it was, however, a weak analgesic by 
either route. 


The duration of analgesic action was almost always longer 
after oral than after subcutaneous administration, without 
much or a consistent change in onset of effect. 


(b) Toxicity. Data on toxicity, subcutaneously and intra- 
venously in mice, are summarized in table 5, and ratios have 


Sic U.S Ey. E. 
a 


S.c. ED,, S.c. MED,» 
N-aralkyl derivatives had a lower subcutaneous toxicity than 
levorphanol, so that many of them had very high LD,,: 
ED,, ratios These ratios diminished as the analgesic activity 
diminished. The most toxic compounds were those with NH, 
or NO, in para- or meta-position on the benzene of the 
N-aralkyl subsituent. However, for the most toxic, Ro 4-0827. 
the ratio of LD, : EDs was still very much greater than 
that for levorphanol or for morphine. The intravenous LD,, 
values varied much less from the LDs» of levorphanol than did 
the subcutaneous LD,,’s, but again the most active compounds 
had high LD,, : MED,, ratios; and again these ratios dimin- 
ished as analgesic activity diminished. 


been calculated for Almost all the 


SUMMARY AND CONCLUSIONS 


Fifty-six compounds have been examined in which an 
aralkyl substituent has replaced methyl in the N-methyl- 
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morphinan series; forty-two of these are (—) 3-hydroxy- 
N-R-morphinans, R being the aralkyl group. In the main 
the order of analgesic effectiveness for the series was the same 
for mice (two methods of observation), rats and rabbits. The 
most active compounds had furylethyl, p-aminophenethyl 
or thienylethyl, as the aralkyl substituent. The first was 30 
and the other two slightly more than 15 times more potent 
as analgesics than levorphanol in mice. The potency of each 
of these three compounds was very much greater relative 
to levorphanol in both rats and rabbits. 


If the aryl group was phenyl, the optimal alkyl group was 
ethyl. Analgesic effectiveness was very much reduced by 
partial or complete saturation of the aryl group, as in the 
change from phenyl to cyclohexenyl and cyclohexyl or from 
pyridyl to piperidyl. If a substituent was added to the aryl 
group it seemed preferable to have it in the para-position. 

Only in a few instances among the aralkyl derivatives was 
the ratio of oral to subcutaneous analgesic effectiveness as 
good as or better than that of levorphanol. 


Aralkyl substitution generally decreased subcutaneous 
toxicity; it had much less effect on intravenous toxicity. 
The ratio of LD, , whether subcutaneous or intravenous, to 
EDs or MED,, decreased as analgesic effectiveness decreased. 
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TABLE 1 


Analgesic effect of N-aralkylmorphinans by different methods in different species 











aaa 
rt, Xo3* ee 
R Ro 4 
| Mouse, subcutaneous administration Mouse | Rat Rabbit | 
R R’ Salt +. ut ae S.c. | Se. Lv. | 1 
ED,9(1 x SE limits) Onset | Peak | DUP | MEDy* MED,9* MED, jRO I= 
oe ‘ — mg./kg. min, min, | min, mg./kg. mg./kg. | assis. 
Ro 1-5431 | (+) OH CH, HBr 0.70 (0.64-0.78) 13.0 | 32 | 119 1.7 1.0 Ino ae 
Ro 1-5431/7 (—) OH CH, Tart. 0.30 (0.26-0.35) 4.5 30 124 0.95 1.07 } 0.50 
Ro 1-6794 (+) | OH CH, HBr 44.3 (37.0-53.2) 8.4 31 70 wk | 60.5 (8) Ro 4 
Ro 1-7788 | (—) | OCH, CH, HBr 2.31 (2.08-2.61) 12.9 | 47 136 7.0 10.0 (15) 
| 
Ro 1-5470/5 | (+) | OCH, CH, HBr >75} _ | 36.7 (8) IRo 1+ 
| } 
Ro 1-5313/3. | (+) | H CH, H,PO, 8.04 (7.19-9.04) 3.0 | 12 93 | 13.7 20.0 3.0 
| | | 
Ro 4-1629 (—) | OH | CH.CH, HBr 9.5 (7.3-12.4) 6.6 50 201 15.4 (36) | 20.0 (23) | 3.85 (22 
| 
\ } 
9 ¢ Ro 1- 
Ro 1-9510 (—) | OH | CH,¢ HBr wee we |} 40.3 (4) 
| ee / 
Bin : : Ro 4- 
Ro 1-8439 (—) | OH CH.CH, ¢ \ HBr 0.113 (0.105-0.121) 3:2 13 124 0.12 0.16 0.020 
| | 
\==/ 
Sal ot Ro 1- 
Ro 1-8955 | (+) | OH CH.CH, ¢ \ HBr wie wee wee 
— | } 
| i 
ji | 
i if \ | ) 
Ro 4-0472 ) | on | CH.CH, ¢ \ BrCH, 1.52 (1.37-1.75) oe 1% | 17 1.56 <1] 1 4.9 |Ro! 
Mee | 
Sis 
a ot ; Ro 4 
Ro 1-9785 (-) | OCOCH;| CH.CH,¢ y HCl 0.09 (0.07-0.12) 3.2 21 | 133 0.14 0.2 } 0.04 
Ee \e=/ | | 
} | 
Ro 4 
Ro 1-8743 (—) | OCH, CH.CH. ¢ \ Tart. 0.69 (0.63-0.77) 5.2 27 121 1.0 1.6 0.26 | 
| \ 
Ro 1-8956 (+) | OCH, | cu.cu, Tart. wee kek took Ro 4 
— | j | 
y » Ro 4 
Ro 1-9374 | (+) | H CH.CH, ¢ y HBr 38.7 (28.7-51.9) 6.9 | 51 166 | 28.0 | 50.0 (10) 
| , | 
pak , 
Ro 4-0288 | (—) | OH CH.CO ¢ YS HCl 0.094 (0.079-0.113) a7 12 129 0.091 0.18 | 0.04 |po 4 
| : / 
/ | 
| 
/ 
Ro 4-0288/1 (—) | OH CH.CO / \ HSO,CH, | 0.046 (0.041-0.053) 4.9 18 91 0.09 0.046 po 4 
eal | 
| / \ | 
Ro 4-1123 (+) | H CH.CO 7 » HBr wiek nik ik Ro 4 
| 
— 
7 | 
Ro 4-1412 (— | OH CH.CH,O // \ HCl 10.3 (9.1-11.7) 11.8 | 39 193 | 27.4 100.0 (16) | 3.5 Ba 4 
| ~ | | | 









































(See notes at end of table.) 
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TABLE 1 (continued) 
| Mouse, subcutaneous administration Mouse Rat Rabbit 
R R’ Salt Ce. i ca eae nh eee erm or 5 S.c. S.c. I.v. 
ED,o(1 x SE limits) Onset | Peak — MEDse* | MED,* MED,.* 
mg./kg. min, min,| min. mg. /kg. mg./kg. mg./kg. 
Ro 4-0335 (—) | OH CH,.CHOH {\ HCl 0.145 (0.118-0.173) 5.0 22 88 0.136 0.27 0.064 
Rabbit i 
i 3 \Ro 1-8664 (—) | OH cxcncn( HBr 20.8 (17.7-24.3) | 7.6 44 | 160 38.6 50.0 
as. kg. | 
0 Ro 4-0556 (—) | OH CH,CH= ot \ HBr >502 8.2 a 1.6 
).50 
| 
}Ro 4-0554 (—) | OH CH.C =C Base wke 100.0 (3) we 
j 
Ro 1-9543 (— | OH CH.CH (\ Tart. 14.7 (12.6-17.3) 7.8 55 248 aoe 50.0 (10) 
2 
3.0 | 
= al CH.CH, 
3.85 (22 | 
Ro 1-9506 (—) | OH cxcncncnd \) Tart. 3.57 (3.29-3.93) : : 5.4 2.2 
| | 
| e : =) 
».020 | Ro 4-0814 7 | OH onc \ Base 51.9 (44.4-60.6) 29.0 10.00) | 5.0 (5) 
Ro 1-9505 (—) OH | onc’ HCl 0.49 (0.46-0. | 6. 0.68 0.20 
| 
| 
1.0 Ro 1-9802 (—) | OH CH.CH, C2 HCl 2.36 (2.17-2.63) é 2 58 4.5 8.6 1.8 
Ro 4-1364 (—- OH f \ H,SO 0.19 (0.16-0 0.47 0.23 
0.04 3 CH,CH, 2SO, .19 (0.16-0. 
| N== 
} | 
a \ : ‘ 
0.26 | Ro 4-0748 (—) OH CH.CH, 4 N Tart. 0.063 (0.056-0.069) : 2 0.14 0.35 0.07 
Ro 4-0747 (—) | OH CH.CH, ¢ NH H,SO, wee ** 
Ro 4-0445 (—) | OH CH.CH, N re) Salicyl. 70.1 (63.8-77.0) ‘ we 
0.044 ie 4-1539 (—) | OH iia’ B HCl 0.010 (0.009-0.012) 2 0.023 0.007 0.004 
0.0% Ro 4-1983 (+) | OH CH.CH, | ] HCI 
0 
Ro 4-1540 (—) | OH pon | | HCl 0.019 (0.016-0.022) a 0.025 0.014 0.009 
S 
23 [4 
Ro 4-1788 (+) | OH CH.CH, 
S 
le.) i‘ —— 


(See notes at end of table.) 
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TABLE 1 (continued) 
































Ro 


yRo 


Ro 


Ro 


Ro 


1 


Ro ¢ 


Ro | 


Ro . 


— 


| Mouse, subcutaneous administration Mouse Rat Rabbit 
R R’ Salt | S.c. S.c. I.v. 
ED,o(1 x SE limits) Onset | Peak — MED,5o* MED s0* MED,,* 
mg./kg. mip min,| min. mg./kg. mg./kg. mg./kg. 
Ro 4-0287 (—) | OH CH.CH, NH, Base 0.018 (0.015-0.020) 4.9 | 29 | 132 0.05 0.10 0.025 
Ro 4-0701 (+) | OH cnc NH, Base ek we wk 5 (0) 
Ro 4-0774 (+) | H oxen \ NH, HCl 0.49 (0.40-0.62) 6.3 30 | 171 1.10 2.5 0.60 
if \ 
Ro 4-1125 (—) | OH CH.CH, / HCl 0.040 (0.035-0.045) 7543S | 12 0.10 0.044 
——="NH, 
Ro 4-0921 (—) | OH cncnd Base 0.69 (0.61-0.79) 8.6 | 27 | 117 1.25 2.5 0.75 
NH, 
i 
Ro 4-0773 (—) | OH CH.CH, / N(CHs); | Base 0.13 (0.11-0.14) 10.6 | 38 | 177 0.20 0.80 0.20 
ac. 
Ro 1-9929 (—) | OH CH,CH, ¢ OH HCl 0.16 (0.14-0.18) 8.0 | 42 | 205 0.45 0.91 0.14 
Ro 1-9503 | (—) | OH CH.CH, OCH; Tart. 0.16 (0.14-0.19) 4.7 | 20 | 136 0.36 0.36 0.10 
Ro 4-0471 (—) | OCH; CH.CH, OCH, | HCl 3.55 (2.99-4.22) 7.0 | 49 | 232 9.0 18.3 2.7 
Ro 4-0427 (—) | OH CH,CHOH [’ \ OCH. | HCl 0.23 (0.20-0.26) 4.9 18 119 0.64 0.64 0.32 
al | 
| | 
Ro 1-980! | (—) | OH CH.CH, f’ \ HCl 2.10 (1.73-2.37) 5.5 | 54 | 226] 7.5 | 1.0 
"OCH, I 
Ro 4-0542 | (—) | OH CH.CO [’ NOCH; HCl 1.04 (0.93-1.15) 3.8 19 | 124 0.92 2:7 0.67 
. 
| | 
Ro 1-9923 | (—) | OH cH,cH,¢ »OCH; HCl 1.17 (1.04-1.30) 6.2 31 127 1.82 1.82 | 0.64 
| | 
Ro 1-9803 (—) | OH cu.cH,¢ \ CH; HCl 0.09 (0.082-0. 109) 8.2 | 33 | 154 | 0.27 0.30 | 0.05 
\ | 
Ro 4-0897 fe OH CH.CH, NCH, H,SO, > 1504 50.0 (6) * 2.0 (0) | 
| | 
| i  X | 
Ro 4-0772. | (—) | OH CH,CH, ¢ »Y NO, HCl 0.034 (0.029-0.040) 5.2 | 26 | 156 | 0.14 0.27 0.046 
ai 
Ro 4-1124 | (+) |H cxcn( NO, HCl 73.2 (55.9-95.8) | 24.8 | 91 | 186 3.64 10.0 (12) | 1.82 











| 





(See notes at end of table.) 
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TABLE 1 (continued) 















































Rabbit Mouse, subcutaneous administration Mouse Rat Rabbit 
re a R R’ Salt 5 at S.c. S.c. Lv. 
MED 50" ED,o(1 x SE limits) | Onset | Peak ri MED,* MED,,* MED,,* 
tn. mg./kg. min, min,| min, mg./kg. mg./kg. mg./kg. 
).025 Ro 1-9787 (—) |OH CH,CH, oO HCl 0.065 (0.058-0.072) 5.4 22 145 0.18 0.25 0.05 
os 
> (0) jRo 4-0714 (+) |} OH vend doo HCl tek 100.0 (3) |100.0 (7) 
ot 
0.60 | 
Ro 4-0559 (—) | OCH, nerd do Tart. 1.68 (1.31-2.26) 8.1 | 38 | 154 3.65 10.0 1.46 
CH 
> of 2 
0.044 ° 
) 
Ro 4-0735 (—) | OH CH,CO OQ, HBr 0.26 (0.22-0.30) 3.8 | 15 | 112 | 0.25 0.50 0.08 
CH 
Lae 2 
0.75 ° 
Ro 4-0924 (—) | ocH, CH,CO (9 Tart. 10.2 (8.6-12.2) 10.6 | 93 | 332 3.7 (23) 
ot 
0.20 
Ro 4-1230 (—) |OH onc SCH; | Base 0.045 (0.039-0.052) | 10.7 | 39 | 156 0.12 0.21 0.05 
0.14 
Ro 4-1029 (—) | OH cxco( \ SCH; HCl 0.82 (0.73-0.92) 7.3 | 34 | 189 1.4 2.5 0.30 
0.10 
Ro 1-9504 | (-)| OH onc. oon, HCl 92.5 (61.7-132.6) 10.4 | 61 | 170 | 45.5 (20)| *** 
2.7 OCH, | 
Ro 4-0777 (—) | OCH; oxen. Son Base > 1005 50.0 (3) kee 
0.32 OCH, 
) CH; 
1.0 Ro 1-9786 (—) | OH cacnd \) OCH, | HCl 1.00 (0.97-1.02) 5.5 | 45 | 227 | 4.2 8.2 1.83 
OCH; 
0.67 Ro 1.9544 — | on oxen ocr, HCl wick + ee 
) 
; OCH, 
| 
0.64 
Ro 4-1110 (—) | OH CH.CO OCH, | HCl 128.5 (103.6-159.6) | 17.8 | 82 | 156 9.2 Bes 
NO, 
0.05 | 
2.0 (0) * Minimal dose effecting 50% increase in reaction time or threshold (see text), An 
added figure in parentheses indicates average percentage increase at dose indicated, the 
highest used, and therefore that the MED,, is greater than that dose. 
** No analgesic effect to a dose of 50 mg./kg. 
0.046 *** No analgesic effect to a dose of 100 mg./kg. 
’ Some analgesic effect in 5 of 16 animals at 75 mg./kg. 
® Some analgesic effect in 4 of 10 animals at 50 mg./kg. 
| ’ Brief analgesic effect in 5 of 10 animals at 100 mg./kg., which was also convulsant. 
1.82 a 


Only 4 of 10 animals showed any analgesic effect at 150 mg./kg. 
' 
j * Three of 10 animals showed some analgesic effect at 100 mg./kg. 


ble.) 
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TABLE 2 


Analgesic doses and order of effectiveness of (—) 3-hydroxy-N-R-morphinans, administered parenterally 




















EDs Order of MED so Order of MED 5> Order of MED, Order of 
R Mouse effectiveness Mouse effectiveness Rat effectiveness Rabbit effectiveness 
| | mg./kg. mg./kg. mg./kg. mg./kg. 
Ro 4-1539 sue O J 0.010 1 0.023 1 0.007 1 0.004 1 
Ro 4-0287 cnc \ NH, 0.018 | 2 0.05 3 0.10 2 0.025 4 
Ro 4-1540 ain 5 J 0.019 3 0.025 | 2 0.014 3 0.009 2 
Ro 4-0772 cnc NO, 0.034 4 0.14 10-11 0.27 10-11 0.046 7-8 
Ro 4-1125 cnc 0.040 | 5 0.10 6 5 * 0.044 5-6 
NH, 
Ro 4-1230 onc SCH; 0.045 6 0.12 7-8 0.21 8 0.05 9-11 
| 
Ro 4-0288/1 CH,CO (1) 0.046 7 0.09 4 a 9.046 | 78 
| 
| 
ro | 
Ro 4-0748 CH.CH, N 0.063 8 0.14 10-11 0.35 13 0.07 13 
Ro 1-9787 oven do 0.065 9 0.18 12 0.25 9 0.05 9-11 
CH, 
O~ 
Ro 1-9803 CH.CH, f \ CH, 0.090 10 0.27 i5 0.30 12 0.05 9-11 
So 
Ro 4-0288 CH.CO C\ 0.094 il 0.091 5 0.18 6 0.044 5-6 
| 
Ro 1-8439 CH.CH, 0.113 12 0.12 7-8 0.16 | 4 0.020 | > 
Ro 4-0773 cucu. ¢ \ N(CH;)» 0.13 | 13 0.20 13 0.80 | 18 0.20 17-18 
Ro 4-0335 CH,CHOH 0.145 14 0.136 9 0.27. | 10-11 0.064 | 12 
| 
| 
[~ | | 
Ro 1-9929 CH.,CH, OH 0.16 15 0.45 17 0.91 | 19 0.14 | 16 
Ro 1-9503 cxcn.( \ocu, 0.16 16 0.36 16 0.36 14 0.10 15 











(See notes at end of table.) 
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Ro 


Ro 


Ro 


Ro 


Ro 
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Re 


Re 


Re 


R« 


Rx 
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31 
TABLE 2 (continued) 
> EDy Order of MED yg. Order of MEDy, Order of MED, Order of 
Mouse effectiveness Mouse effectiveness Rat effectiveness Rabbit effectiveness 
a ie oe Pe ae = = ae l rae 
mg./kg. mg./kz. mg./kg. mg./kg. | 
= Ro 4-1364 CH.CH, [’ \ 0.19 | 17 0.47 18 — 17 ** O33: 4 19 
| N= | 
Ro 4-0427 cncron( Voc 0.23 18 0.64 19 0.64 16 0.32 21 
} 
Ro 4-0735 CH.CO \ “O\ 0.26 19 0.25 14 0.50 15 0.08 i4 
— O CH, 
} Ro 1-5431/7 | CH, 0.30 20 0.95 22 1.07 20 0.50 22 
Ro 1-9505 oxen 0.49 21 0.68 20 —_ 21 ** 0.20 17-18 
| 
Ro 4-0921 CH.CH, [ \ 0.69 22 1.3 23 2.5 23-24 0.75 3 
} ae 
NH, 
| 
Ro 4-1029 | CH,CO (\ SCH; 0.82 23 1.40 24 2.5 23-24 0.30 20 
CH; 
j 
Ro 1-9786 | cnc ook 1.00 24 4.2 26 8.2 26 1.83 30 
1 
Ro 4-0542 | €H,CO OCH, 1.04 25 0.92 21 a7 25 0.67 24 
1 Ro 1-9923 | CH,CH, OCH; 1.17 26 1.82 25 1.82 22 0.64 23 
5 Ro 4-0472 oxen \ (2) 1.52 27 5.0 28 1.00 27 ** 1.0 26-27 
} | 
3 Ro 1-9801 cnc) 2.10 28 7.5 30 — 28 ** 1.0 26-27 
| OCH, 
18 
Ro 1-9802 CH.CH, 2.36 29 4.5 27 8.6 29 1.8 29 
12 
Ro 1-9506 | CH.CH.,CH,CH, 3.57 30 5.4 29 — 30 ** 2.2 31 
16 Ro 4-1629 | CH.CH, 9.5 31 >15.0* 33 >20.0 32 >3.9 39 
= 
15 Ro 4-1412 | CH,CH,O 10.3 32 27.4 34 > 100.0 43-44 3.5 36 
: 
i 








(See notes at end of table.) 
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4-0288/1 


4-0735 


1-9929 





4-0288 


1-9505 


4-0427 


4-1364 


4-0542 


4-0921 


1-9802 


1-9786 


4-1629 


1-9801 


1-9923 





| 
1-9506 


| 
- 1 


(See notes at end 


| CH,CO 


~ 
‘oa, 
~~ 


CH,CO 


2 
oO 
& 


O 
\ 


CH.CH, 


O 
a 


CH.CO 


CH,CH, 


OOO 


CH,CHOH 


SS 


CH.CH, 


CH.CO OCH; 


CH.CH, 


CH.CH, 


enelel 


CH; 
CH.CH, CY OCH; 
CH.,CH, 
CH.CH, C \ 
OCH, 
oxen) OCH; 


CH,CH,CH,CH, ( \ 


of table.) 


= CO 
Oo 
Oo 
r 


TABLE 3 (continued) 


EDyo (1 x SE limits) 


4.40 (3.66-5 .30) 


ul 


.42 (4.58-6.34) 


vu 


54 (4.82-6.45) 


6.10 (5.26-7.07) 


7.12 (5.98-8.48) 


8.80 (7.78-9.88) 


12.42 (10.31-14.92) 


13.47 (12.00-15 .03) 


14.61 (12.46-17.29) 


18.03 (15.67-20.75) 


19.30 (16.10-23.14) 


19.80 (16.20-24 .00) 


20.20 (18. 10-22 .30) 


23.90 (21. 20-26. 90) 


31.2 (28.4-34.3) 








Onset 


min, 


2: 


6.5 


uv 


6. 


10. 


6 


6 


tN 


6 


tN 





Peak 


min, 


15 


47 


22 


30 














S.c. Order ; 
Duration | Order of of effec- Ratio of Oral 
effectiveness tiveness to S.c. dose 
min, 
88 16 7 95.6 
| 
139 17 19 | 20.8 
| 
169 18 15 34.6 
136 | 19 11 64.9 
178 | 20 21 14.5 
161 21 18 38.2 
110 22 17 65.3 
| 
| 
163 23 25 12.9 
183 24 22 21.1 
197 25 29 7.6 
| 165 26 24 19.3 
142 | 27 31 2.0 
150 | 28 28 9.6 
| 
| | 
| 
135 | 29 26 20.4 
| 
| 183 30 30 8.7 








Ro 


Ro 


Ro 


9. 
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Tas.e 3 (continued) 





























6 


| S.c, Order | ‘ 
f Oral R ED, (1 XSE limits) Onset Peak Duration Order of of effec- Ratio of Oral 
dose effectiveness tivences | to S.c. dose 
é | | min. min, min, | 
> | 
Ro 1-9543 CH,CH 53.6 (46.2-66.3) 9.0 aS 1? 950: 4 31 33 3.6 
| j | 
HCH, 
8 | | 
| 
Ro 4-0472 cnc \ (2) 82.7 (74.2-92.2) 7.3 32 104 32 Ss 54.4 
| | 
6 | | 
| 
| | 
Ro 1-8664 | CH,CH,CH, None to 100 33 34 
) | 
9 | | | 
| 
Ro 4-0814 | CH.(CH2);CH, None to 100 34 at = 2 
3 
5 tes a wee | Me) Brae 
* The compounds in table 2 which are omitted from table 3 were not tested orally because 
} of their low order of analgesic activity. 
! The methane sulfonate of the base of Ro 4-0288, which is the hydrochloride. 
> 2 The methobromide of the base of Ro 1-8439, which is the hydrobromide. 
- 
9 
} 
} 
in 
.0 
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TABLE 4 


Oral analgesic effect of other N-aralkylmorphinans 





] ] 
| . 
| | S.c. Order Ratio of Oral 
* = se ari : beaks 
R | EDs. (1 x SE limits) Onset Peak Duration of effectiveness | to S.c. dose 
| | | 


min. min. min. 
(—) 3-Methoxy-N-R-morphinans 
| | | | 


Ro 1-7788 | CH; 4.46 (4.00-4.92) | 9.0 m | 12 3 2.0 
| | | 
| | | 
Ro 1-8743 CH,CH, 6.01 (5.35-6.73) eee. 30 198 | 1 | 8.7 
| 
Ro 4-0924 CH.CO oO 6.44 (561-7. 40) , ae 12 195 | 5 | 0.6 
| | | 
| os | | | 
| | | 
Ro 4-0471 | CH,CH, OCH; 7.60 (6.59-8.78) | 6.0 39 | 188 4 21 
Ro 4-0559 CH,CH, oO 10.14 (8.83-11.60) | 5.0 | 36 162 2 6.0 
° CH, 
7 | | 
Ro 4-0777 cucn,¢ \ OCH, * 6 
OCH, | 





(—) 3-Acetoxy-N-R-morphinan 


Ro 1-9785 cxcn( 2.51 (2.28-2.74) 3.5 26 140 27.9 


(+) 3-N-R-morphinans 


Ro 4-0774 3.77 (3.29-4 . 32) ie Se 174 1 7.7 
CH.,CH, ( 


uw 





Ro 1-5313 


w 


CH; 


NH, 

Ro 1-9374 cxcr.( 

Ro 4-1124 cnc \ NO, | 4 
Ro 4-1123 CH.CO ¢ y * : 


* Not tested orally. The EDses subcutancously were for Ro 1-9374, 38.7 mg. and for Ro4-1124, 73.2 mg. Ro 4-1123 was ineffective subcutaneously to 100 mg./kg 


29.10 (27. 20-31 .20) 40 | 18 101 2 3.6 


4 


* 


4 








— 
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Taste 5 


Toxicity in mice 





Subcutaneous administration Intravenous administration 




















| R a | ie 
| x SE limits Ratio of ne Ratio of 
Eien Uh 2s Panne) LDn toEDy TDeo (LDoorT-Die) LD, to MED 
mg./kg. mg./kg. 
(—) 3-Hydroxy-N-R-morphinans 
Ro 4-1539 CH,CH, [ 0 J 226 (177-287) 22600 25.3 (21.7-31.7) 1100 
~ 
Ro 4-0287 CH.CH, ) NH, 111 (94-131) 6166 11.7 (10.0-15.0) 234 
Ro 4-1540 | cucr [ | 455 (413-503) 23947 36.7 (25.6-53.2) 1468 
| 2 2 
S 
Ro 4-0772 | CH,CH, [’ \ NO, >400 (0/5 *) > 11765 22.7 (15.5-33.9) 1621 
Ro 4-1125 CH.CH, [’ \ 160 (143-179) 4000 8.3 (6.2-13.3) 83 
| 
NH, 
Ro 4-1230 oxen SCH, >600 (1/5 *) > 13333 500 (350-710) ** 
| 
Ro 4-2088/1 CH.CO (\ (1) >500 (0/5 *) > 10870 
, > | 
Ro 4-0748 | CH.CH, N 347 (315-381) | 5508 24.3 (13.6-30.8) 173 
i x 
Ro 1-9787 CH.CH, re) >800 (0/10 *) > 12308 22.9 (16.5-32.0) 127 
\ 
CH, 
O° 
| J \ +75 2 oe) 3 j 84 
Ro 1-9803 | CH,CH, CH. > 750 (1/10 *) >8333 22.7 (16.4-31.8) 
Ro 4-0288 | CH.CO (\ >400 (0/10 *) > 4255 18.2 (12.7-27.3) 200 
Ro 1-8439 cH.cH, ¢ \ >500 (0/10) |  >4424 32.4 (12.2-53.5) 270 
Y \ 3 os 
Ro 4-0773 | CH,CH,¢ N(CH), >600 (0/5 *) >4616 40.7 (26.9-60.3) 203 
\—=/ 
| 
Ro 4-0335 | CH,CHOH { \ 204 (190-219) 1407 2.7 (2.18-3.28) 20 


ea re ‘i 


(See notes at end of table.) 
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Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Re 


Ro 


Ro 


Ro 


Ro 


Ro 








/ 
1-9929 | CH,CH,¢ \ OH 
1-9503 onc. oc, 
| 
4-1364 CH.CH, [’ \ 
— 
4-0427 CH,CHOH [’ \ OCH; 
4-0735 CH,CO oO 
° CH: 
1-5431/7 CH; 
| 
1-9505 CH.CH, 
4-0921 CH.CH, [’ \ 
| ——— 
| NH, 
4-1029 CH.CO (\ SCH, 
CH; 
1-9786 concn oo 
4-0542 CH.CO € Nocw, 
1-9923 CH.CH, cy OCH, 
4-0472 oxen \ (2) 
1-9801 CH.CH, C \ 
OCH, 
| 
1-9802 | CH,CH, 19, 


(See notes at end of table.) 


TABLE 5 (continued) 


Subcutaneous administration 


LDsp (1x SE limits) 


mg./kg. 


613 (577-653) 


>400 (0/4 *) 


181 (167-198) 


> 600 (1/5 *) 


> 600 (1/5 *) 


230 (216-243) 


> 400 (0/6 *) 


665 (537-824) 


>600 (0/5 *) 


>800 (0/10 *) 


> 600 (1/5 *) 


679 (580-796) 


> 600 (0/5 *) 


> 800 (0/10 *) 


>750 (0/10 *) 





Ratio of 
LDgp to EDs 


(—) 3 Hydroxy-N-R-Morphinans 
(Continued) 


3831 


> 2500 


> 2608 


766 


>816 


964 


>732 


>800 


>577 


580 


> 400 


>381 


>313 


22 


— 
ui 


an. 


41 


33 


31 


40 


92 


31 


LDso (LD1o-1.D 50) 


mg./kg. 


.7 (14.6-34.6) 


.4 (17.3-26.9) 


.6 (10.9-21.9) 


1 (25.6-40.3) 


.O (27.1-60.6) 


.0 (28.4-58.3) 


.7 (25.4-38.1) 


.0 (29.0-60.0) 


) (598- >920)** 


2.0 (25.6-40.3) 


.6 (51.9-79.6) 


.9 (26.6~40.3) 


.9 (3.3-7.3) 


.8 (16.5-32.0) 


.7 (25.4-38.4) 





Intravenous administration 


Rotio of 
T.Dsgq to MED, 


50 


62 


33 


48 


164 


68 


0.98 
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TABLE 5 (continued) 





Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


1-9506 


4-1629 


1-9543 


1-8664 


4-1412 


4-0814 


4-0556 


4-0445 


1-9504 


4-1110 


4-0554 


4-0747 


1-9510 


4-0897 


1-9544 





cH.CH,CH.CH,C \ 


/ 


CH.CH; 


CH.CH (\ 
| 


CH.CH; 


cH,CH,CH,C ‘ 


CH,CH,O 


UO 


CH,(CH;);CH, 


SS 
aie 


CH,CH=CH 


A, 


oO 
= 
@) 
= 
SS 
ZA 
O 
£8 
= 


CH.CO 


CO A 
Oo 
oO 
= 


? 


CH,.C=C 


O 


Q 
a 


0 
Re 
& 
= 


2 


CH, 


O 


CH,CH, 


& 
oO 
= 


CH,CH, oc 


Oo 
& 
* 


o 
& 


Subcutaneous administration 


LDs, (1 x SE limits) 


mg./kg. 


(—) 3-Hydroxy-N-R-Morphinans 


(continued) 


> 400 (0/5 *) 


187 (182-195) 


Not determined 


400 (0/5 *) 


ca. 400 (4/10 *) 


400 (0/5 *) 


> 600 (0/5 *) 


> 600 (0/5 *) 


>400 (0/5 *) 


> 600 (1/5 * 


ww 


> 600 (0/5 *) 


216 (199-233) 


> 400 (0/5 *) 


> 600 (0/5 *) 


va. 400 (3/5 *) 





Ratio of 
LDy to EDgo 


>19 


ca. 38 


>s8 


er 


ee 


xe 


“ee 


xe 





Intravenous 


LDso (LDyo-LDoo) 


mg./kg. 


358 (236-545) ** 
27.0 (21.8-33.1) 
Not determined 
58/8 (39.2-98.0) 
31.9 (25.6-39.2) 


15.6 (1 


tN 
tN 


-19.1) 


55.0 (45.5-70.0) 


650 (458-975) ** 


32.2 (25.8-40.5) 


> 1000 ** 


34.0 (28.1-44.0) 


6.0 (4.2-3.1) 


> 805 (595-) ** 


13.1 (8.5-19.6) 


> 5000 ** 


administration 
Ratio of 
| LDif to MED, 


~J 








(See notes at end of table.) 
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TABLE 5 (continued) 








Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 


Ro 





1-6794 CH; 
4-1983 | CH.CH, | 
Oo 
4-1788 CH.CH, [ | 
S 
1-8955 CH,CH, f \ 
at ws 

41-0701 onc \aw, 
4-0714 cvend’ dno 

O° CH, 
1-7788 CH, 
1-8743 oxen 
4-0924 CH,CO 4 

O CH, 
4-0471 oxen oon, 
4-0559 CH.CH, (> 

Oo CH 
4-0777 cnc. oon, 

OCH, 

1-9785 


onc) 


(See notes at end of table.) 


Subcutaneous administration 


Ratio of 
LDg to EDse 


LDy (1 x SE limits) | 


mg./kg. 


(+) 3-Hydroxy-N-R-morphinans 


> 300 >6 
Not determined 
> 600 (1/5 *) 
> 600 (0/6 *) wee 
> 400 (0/5 *) wie 
-400 (0/5 *) 
tik 


(—) 3-Methoxy-N-R-morphinans 


200 (186-216) 87 


388 (361-416) 562 
-600 (0/5 *) 58 
> 600 (0/5 *) 170 
600 (0/5 *) 357 

| 
> 600 (0/5 *) werk 


(—) 3-Acetoxy-N-R-morphinan 


615 (525-721) 6833 





Intravenous administration 


Ratio of 


LDgp to MED so 


LDso (LD10-IDyo) 


mg./kg. 


42.3 (20.0-55.6) wee 
| 
| 
129.5 (64.7-284.0) | wee 
20.0 (14.0-29.0) \ wit 
} 
~“** 
| 
25.0 3.5 
16.5 (11.9-23.1) 16.5 
25.8 (20.7-32.5) 7 
45.3 (30.8-67.0) 5 
36.5 (23.4-54.7) 10 
25.6 (22.0-32.0) wae 
20.6 (14. 9-28.9) 147 
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TABLE 5 (continued) 

















: Subcutaneous administration Intravenous administration 
R ] ep em "3 mh ee 
“SE limits | Ratio of a Rat f 
| LDye (1 x SE limits) LD, to EDs L.Dyo (LDyo-L.Doe) > ie 
ran mg. kg. Bes ¥ a + ay taal. etsy ae j 
(+) N-R-Morphinans 
Ro 4-0774 oxen \ NH, 207 (177-236) 42 41.2 (29.0-62.2) 37 
| | | 
| 
| 
Ro 1-5313/3 CH; 65 (63-68) 8 20.8 (16.6-26.1) 1.5 
| [X | | 
Ro 1-9374 | CH,CH, > 600 (0/5 *) >15 28.3 (22.7-35.7) 1.0 
| | 
| 
Ro 4-1124 cncn.( NO, > 600 (0/5 *) >8 445 (309-655) ** - 
| 
Ro 41123 CH.CO (\ >-600 (0/5 *) trite 114 (97.4-146.0) non 





* Figures in parentheses give incidence of deaths at highest dose used. 
** Administered orally. 
*** No analgesic effect. 
* Methane sulfonate of base of Ro 4-0288, which is the hydrochloride. 
® Methobromide of the base of Ro 1-8439, which is the hydrobromide. 








Erie Einar Ekstrand 





Eric Einar Ekstrand died on 24 August 1958 in Nykoeping, Sweden, his native town. He was 
one of the pioneers in the field of international narcotics control. 


Born on 22 December 1880, he was a brilliant scholar and became a doctor of law of the 
University of Upsala. He then joined the Ministry of Foreign Affairs, where he occupied several 
positions, and became Director of Administrative Affairs in 1921. At the end of the first world 
war, he had begun a series of international missions which took him to all parts of the world, 
wherever there was need for men of goodwill. 


In 1921-22, the Swedish Red Cross engaged him to study the famine situation in the Samara 
district of the Ukraine; next, he was chief of the International Commission for the Exchange of 
Greek and Turkish populations (1923). In 1924, the League of Nations entrusted him with 
the task of supervising the protection of the Albanian minority in Greece. 


In 1925, he returned to the diplomatic service and was appointed Envoy Extraordinary and 
Minister Plenipotentiary in Buenos Aires, Santiago, Montevideo and Asuncion. In 1929 and 
1930, he was Chairman of the League of Nations Commission of Enquiry into the Control of 
Opium Smoking in the Far East. He travelled through south-east Asia studying closely not only 
the opium question, but all humanitarian problems. 


Back in Europe in 1931, he became director of the section of the Traffic in Opium and Other 
Dangerous Drugs, and of the Social Section of the League of Nations and, ipso facto, secretary 
of the Advisory Committee on Traffic in Opium and Other Dangerous Drugs. The same year, 
he was secretary-general of the Conference for the Limitation of the Manufacture of Narcotic 
Drugs. This conference drafted the Convention for limiting the Manufacture and regulating the 
Distribution of Narcotic Drugs, one of the basic treaties for the international control of these 


substances. He was also secretary in 1936 of the Conference for the Suppression of the Illicit Traffic 
in Dangerous Drugs. 


During the second world war, Eric Einar Ekstrand published his memoirs, Around the 
World in Thirty Years — a title which he thought at the time signified the conclusion of his 
career. In fact, he was to continue for years to come his untiring activity. 


After having been a member of the unofficial Swedish Commission for assistance to Finland 
during the war of 1939/40, he returned to the international field as chairman for six years of the 


United Nations Sub-Committee for the Prevention of Discrimination and the Protection of 
Minorities. 


When he died, after a long illness, it marked the end of a life of service and devotion to duty. 


The Editors of the Bulletin on Narcotics extend their sincere sympathy to Mr. Ekstrand’s family. 
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The thirteenth session of the Commission on 


Narcotic Drugs and the twenty-sixth session of the 
Economic and Social Council 


The Commission on Narcotic Drugs met in Geneva from 
28 April to 30 May 1958 and the Economic and Social Council 
met in Geneva from 1 to 31 July 1958. 


The Commission elected the following officers: 


Chairman : Mr. D. Nikolic (Yugoslavia) 
First Vice-Chairman _: Mr. K. C. Hossick (Canada) 
Second Vice-Chairman : Mr. M. Ozkol (Turkey) 
Rapporteur : Mr. A. G. Ardalan (Iran) 


The Commission and the Council discussed, inter alia, the 
following items : 


IMPLEMENTATION OF TREATIES ON INTERNATIONAL 
CONTROL 


The Commission examined the progress made during the 
last twelve months towards universal adherence to the narco- 
tics treaties. Particular interest was expressed in the position 
as regards the Protocol for limiting and regulating the cul- 
tivation of the poppy plant, the production of, international 
and wholesale trade in, and use of opium, which had been 
signed in New York on 23 June 1953 and had not come into 
force. Article 21 of that treaty provides that it will come 
into force after at least twenty-five States have adhered to it, 
including three of nine named drug-manufacturing States and 
three of seven named opium-producing States. At the end of 
May 1958, thirty States had ratified or acceded to the Protocol, 
including more than three of the nine manufacturing States 
and one of the seven producing States entitled to produce 
opium for export.’ In addition, the Government of Iran, 
another of the seven named producers, had deposited an 
instrument of ratification which had not yet become effective 
owing to certain technical difficulties under examination by 
the Office of the Legal Counsel in consultation with the 
Delegation of Iran. 


Several members of the Commission expressed regret that 
the other opium-producing States had not yet adhered to 
the protocol, and urged them to do so as soon as possible. 
They felt that the illicit traffic in opium and opiates would 
be curtailed by the measures of national control provided 
for in the protocol which would, to a considerable extent, 
reduce the quantities of opium available for illicit purposes. 
Other representatives were of the opinion that the narcotics 
problem should be dealt with in all its aspects, and that the 
proposed Single Convention met this demand in a more 
complete way than the 1953 protocol. They stressed the advan- 
tage of simplification which would result in having one 
instrument instead of nine and felt that the adoption of the 


1 The total had reached 32, as of 28 Feb. 1959. 
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Single Convention, which incorporated the provisions of the 
protocol and contained other useful provisions on synthetic 
drugs, drug addiction, etc., was an urgent task. 


It was observed, however, that even after completion of the 
Single Convention, a long time might elapse before the 
instrument came into force and that universality would be 
difficult to achieve since parties to some of the existing instru- 
ments were not necessarily parties to all. On the other hand, 
the opinion was expressed that this view was unduly pessimistic. 


Changes in the scope of international control 


The Commission noted that four new drugs were placed 
under international control during the year. Ir. addition the 
Commission decided, under article 2 of the 1948 Protocol, 
to place levomoramide under provisional control. The Com- 
mission also noted that the manufacture and use of a derivative 
of morphine known as nicophine (Vilan) had begun, and that 
it fell within the scope of the 1931 Convention. 

The Council adopted a resolution 689 D (XXVI), in which 
it urged all countries which had not yet done so, and in parti- 
cular those countries that were manufacturing and expecting 
normethadone, to place that drug under national control. 


Statement of estimated world requirements of narcotics drugs in 
1958 published by the Drug Supervisory Body * 


On the recommendation of the Commission, the Council 
adopted a resolution (689 E (XVI)) in which, after noting 
that the Drug Supervisory Body was still lacking the full 
co-operation of some countries, and was thereby hampered 
in carrying out its work, it again urged all Governments 
to indicate the method used in calculating their estimates; 
it reminded all Parties to the 1931 Convention that they had 
undertaken to furnish the explanations that the Drug Super- 
visory Body might require; and it drew attention to the 
frequently encountered defects in the estimates relating to 
consumption and stocks. 


ILLICIT TRAFFIC 


The annual review of the illicit traffic situation is one of 
the most important functions of the Commission, which is 
aided in its task by the Committee on Illicit Traffic. The Com- 
mission confirmed that the traffic in drugs was almost entirely 
supplied from clandestine sources in respect of both manu- 
factured and natural drugs. Although it was difficult to estimate 
on the basis of seizures the actual quantities of drugs which 
were entering the illicit traffic, the large quantities in a number 


* See Bulletin on Narcotics, Vol. X, No. 1. 
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of seizures seemed to indicate that the flow of the traffic in 
opium and the opiates, and cannabis, was continuing at a 


high level. 


Illicit traffickers were known to operate several lines of 
drug traffic and often engaged in different forms of criminal 
activities. A disquieting feature was the armed resistance in 
a number of instances. The Commission was informed of a 
number of significant cases of international illicit traffic which 
showed that the traffic was highly organized and often had 
considerable financial backing; it also pointed to the ease and 
flexibility with which traffickers moved from country to 
country. The Commission placed on record that there was 
ample evidence of vigorous and unremitting action by national 
authorities and of close co-operation between national autho- 
rities of several countries in their common struggle against 
the illicit traffic. The Commission observed that severe 
penalties for narcotics offences were being imposed in some 
countries and agreed that the imposition of such penalties 
was one of the most effective measures against traffickers. 
The Commission expressed the hope that governments 
would make more direct use of technical assistance to enable 
them to play a useful role in the international struggle against 
the illicit traffic. 


The most significant feature remained the traffic in opium 
and the opiates, which had widespread international ramifi- 
cations. As in previous years, the heaviest seizures of raw and 
prepared opium had been reported from the Far East and the 
Near and Middle East. There was also a considerable traffic 
in crude morphine and/or diacetylmorphine (heroin), and 
several clandestine laboratories or factories had been dis- 
covered. The Commission noted an increased demand from 
addicts to diacetylmorphine within those regions; at the same 
time, it was clear that much of the traffic in diacetylmorphine 
continued to be directed towards North America, the target 
of much of the more highly organized international illicit 
traffic. 


The Commission reiterated the view that despite insufficient 
reporting, traffic in cannabis existed in every region of the 
world. Much of the traffic consisted of indigenous production 
and consumption largely of the less concentrated forms. 
The international illicit traffic in cannabis was found for the 
most part between countries having common frontiers; 
it was not highly organized. The Commission also gave its 
attention to the traditional land traffic in hashish in the Middle 
East, an overland traffic in marihuana to the United States, 
and the traffic in charas and ganja in the Indo-Pakistan sub- 
continent. 


Seizures of cocaine were small and reflected the relative 
decline of this drug in the illicit traffic. 


Seizures of synthetic drugs constituted a very small propor- 
tion of the total seizures declared. Nevertheless, it was felt by 
some members of the Commission that the information on 
seizures of synthetic drugs was not sufficient or clear enough 
to enable any conclusions to be drawn from it. A study of 
seizures alone, they felt, would not suffice, and account should 
also be taken of statistics relating to drugs used by addicts. 





In the majority of cases addiction to synthetic drugs was 
of therapeutic origin. 


The Commission considered that the narcotics situation 
in the Middle East was susceptible of improvement, and, 
on its recommendation, the Council adopted a resolution 
(689 I (XXVI) providing for a Middle East survey mission 
to explore the problems involved. This mission would be 
of the nature of a technical assistance “ task force ”, to assist 
a number of governments in that region with differing but 
interconnected problems. It would make a general report 
on its work to the Commission. The Secretary-General was 
requested to appoint the experts to the mission in such a way 
that the necessary professional capacity and experience would 
be brought together in a well-balanced group. The Council 
decided that the Secretary-General should arrange the timing 
of the mission, taking into account the many factors involved. 


In view of the volume of the illicit traffic in the Far East, 
the Commission likewise considered that co-operation at the 
international level between the enforcement services should 
be developed there. 


ABUSE OF DRUGS (DRUG ADDICTION) 


In continuing its study of drug addiction, the Commission 
gave attention to a number of aspects of the problem: the 
incidence of addiction, and the situation with regard both to 
quantitative and qualitative data on the problem; facilities 
for treatment of addicts and methods of treatment; addiction 
of therapeutic origin and in the medical profession; develop- 
ments in medical research on addiction; and the prevention 
of drug addiction. 


It was noted that information received during the past 
year gave no indication of change in the basic pattern of drug 
addiction in the various regions of the world. Data were 
more ample than had been the case a few yers ago, but figures 
giving numbers of addicts in each country and territory, 
as contained in annual reports, were not necessarily com- 
parable with one another, and gave only some indication in 
quantitative terms as to how widespread addiction to the 
various narcotics was. Where qualitative data were concerned, 
relating, for example, to the personal and environmental 
conditions of addicts, drugs used, sources of supply and the 
age structure and occupational pattern of addict populations, 
the difficulties were greater. 


The Council adopted a resolution (689 G (XXVI)), express- 
ing the hope that the World Health Organization would 
take steps leading to the submission, as soon as possible, of 
a report on the prevention of drug addiction. It also adopted 
a resolution (689 C (XXVI)) urging governments to keep a 
close watch over publicity given to new narcotics, with a 
view, particularly, to ensuring that claims that strong anal- 
gesics were not addiction-producing were based only on 
careful and comprehensive clinical tests. 


PROPOSED SINGLE CONVENTION ON Narcotic Drucs 


In compliance with Council resolution 667E(XXIV), 
the Commission gave priority to its work on the proposed 
Single Convention on Narcotic Drugs and completed this 
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task; it had pursued it continuously since its fourth session 
under the terms of Council resolutions 159 II D(VII) and 
246 D (IX). 

The draft prepared by the Commission was designed to: 
(i) codify the existing law contained at present in nine multi- 
lateral treaty instruments on the control of narcotic drugs; 
(ii) simplify the international control machinery by replacing 
the present Permanent Central Opium Board and the Drug 
Supervisory Body by a single organ (named the Interna- 
tional Narcotics Control Board); and (iii) close important 
gaps in the existing narcotics regime, inter alia, by extending 
international control to the production of opium, coca leaves 
and cannabis. 


The Commission reported that some of the provisions of 
the draft treaty constituted compromises, which would not 
be equally acceptable to all Governments, and that others 
had remained controversial even in the Commission. 


In considering the Commission’s recommendations for 
further action on the proposed Convention, the Council 
agreed that, in view of the comprehensive character of the 
treaty involving all aspects of narcotics control (economic, 
social, health, legal and administrative), ample time — i.e. 
approximately one year — should be given governments to 
make their comments. 


In agreement with the recommendations of the Commission, 
the Council adopted a resolution (689 J (XXVI)), in which 
it decided to convene a plenipotentiary conference for the 
adoption of the draft treaty; to invite all States members of 
the United Nations and of the specialized agencies and the 
International Atomic Energy Agency to furnish comments 
and to attend the conference. The World Health Organiza- 
tion, other interested specialized agencies, the Permanent 
Central Opium Board, the Drug Supervisory Body and the 
International Criminal Police Organization were also asked 
to furnish comments and to participate in the deliberations 
of the conference. The Secretary-General was requested to 
prepare a compilation of comments and to take certain other 
measures to implement the resolution. 


OPpruM AND OPIATES 


Policy of Afghanistan on opium production 


The Commission resumed consideration, postponed from 
its twelfth session, of the request of Afghanistan to be recog- 
nized, under the relevant treaty provisions, as a State pro- 
ducing opium for export, and it heard a statement by the 
observer from Afghanistan explaining his Government’s 
policy of prohibiting opium production. A law to that effect 
had been promulgated on 24 November 1957. In those cir- 
cumstances, the Afghan Government did not deem it necessary 
to press at the present time its request for recognition as a 
producer of opium for export, but reserved its right to recon- 
sider the question at the plenipotentiary conference for the 
adoption of the Single Convention. Solution of the serious 
economic problems attendant on the prohibition of opium 
production was of cardinal importance, however, since 
failure in that respect had been a material factor in Afgha- 
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nistan’s abrogation of a policy of prohibition on a previous 
occasion. In that connexion, he emphasized his country’s 
need for technical assistance from the United Nations, and 
for financial assistance under the programmes of individual 
governments and private organizations. 


On the recommendation of the Commission, the Council 
adopted a resolution (689 H (XXVI)) which expressed the 
Council’s sense of the significance of the policy adopted by 
Afghanistan and its hope that Afghanistan would succeed in 
the tasks it had undertaken, and drew the attention of the 
General Assembly, of the specialized agencies concerned, and 
especially of the relevant technical assistance organs, to the 
importance of the successful and speedy achievement of those 
aims for the economic and social development of Afghanistan. 


Scientific research 


The Commission reviewed the recommendations on opium 
research made by the Committee of Experts appointed by 
the Secretary-General under Council resolution 626 H (XXII). 
The Committee had met in Geneva from 21-31 January 1958. 
The Commission noted that the Committee’s recommen- 
dations and other decisions contained in its report (E/CN.7/ 
338) * had been unanimous, and that it had confirmed that 
the methods for determining the origin of opium were, in 
certain cases, ready for practical use in the campaign against 
the illicit traffic in opium and opiates. 


On the basis of the Committee’s recommendations, the 
Commission adopted a resolution setting out in some detail, 
for the benefit of governments and laboratories participating 
in the programme, its policy both as regards the continuation 
of the research and the ways in which practical application 
might be carried out. The Commission considered that fur- 
ther research was needed and urged the governments con- 
cerned to co-operate in it, both by continuing to furnish many 
more opium samples — whether authenticated or not — and 
by carrying out a collaborative scheme by which the various 
methods of determining origin could be evaluated and their 
accuracy and reproducibility assessed. It asked the Secretariat 
to co-ordinate the scheme, in which as many of the national 
laboratories as possible would participate. In regard to: prac- 
tical application, for which the Committee of Experts had 
constituted a procedure, it would continue under the terms 
of the Commission’s resolution I (X) of 1955; however, the 
Secretary-General was asked to include, in his reports on 
origin, any reservations concerning the methods that had been 
used which he might consider necessary. 


The Commission also decided that it might be possible, 
within existing resources, for the work of the Narcotics 
Laboratory to be broadened to include narcotics other than 
opium. For example, it felt that the Laboratory might even- 
tually handle long-standing practical problems related to the 
identification of cannabis and of its active principle or prin- 
ciples. It therefore requested the Secretary-General to under- 
take a study of the means whereby the cannabis research 
taking place in several countries could be co-ordinated, 


* See Bulletin on Narcotics, Vol. X, No. 3. 











46 





and — without prejudice to the priority already given to 
opium research —to proceed with a preliminary study and 
evaluation of the techniques of cannabis identification. 


INTERNATIONAL NON-PROPRIETARY NAMES 


The Council, in resolution 548 B II (XVIII), expressed the 
view that it was highly desirable to simplify and speed up the 
procedure for the selection of international non-proprietary 
names for narcotic drugs. Under the procedure developed 
by the World Health Organization for the selection of those 
names, it is necessary to undertake a world-wide inquiry 
before each name can be recommended; this, of course, leads 
to some delay. At its twelfth session, the Commission con- 
sidered whether it might be possible to establish a system 
whereby names would be given international treaty protec- 
tion in advance, under some faster procedure for selection 
which would not give rise to linguistic or legal difficulties. 


At its thirteenth session, the Commission again considered 
the question, with particular reference to the further consul- 
tations in the matter which the Secretary-General had held 
with the World Health Organization. It discussed, on the 
one hand, whether an attempt to establish mandatory rules 
would not encounter serious opposition and thus jeopardize 
the present system without useful results; it was pointed out 
that the system was based on the voluntary acceptance of the 
international non-proprietary names selected by a uniform 
method for all drugs, whether they were narcotic drugs or 
not. On the other hand, the Commission considered whether, in 
spite of difficulties which might be encountered in any attempt 
to establish a revised system, the situation did not require 


improvement for the purpose of ensuring effective narcotics 
control. 


The Commission decided not to recommend the adoption 
of a new procedure; considering that limited application of a 
mandatory system was feasible, it decided that the new Single 
Convention should provide for mandatory use of international 
non-proprietary names for narcotic drugs on labels and in 
commercial literature, and resolved that under the new Con- 
vention the Commission should adopt the names if the 
World Health Organization did not. 


CARRIAGE OF NARCOTIC DRUGS IN FIRST-AID KITS 
OF AIRCRAFT ENGAGED IN INTERNATIONAL FLIGHT 


As a result of legal difficulties arising from the carriage of 
narcotic drugs in first-aid kits aboard aircraft, the Council 
of the International Civil Aviation Organization decided to 
invite the United Nations and the World Health Organi- 
zation to study legal and medical aspects of the problem. 
In December 1957 the Economic and Social Council referred 
the matter to the Commission. 


The Commission advised the Council that there were 
medical questions on which it would be useful to have the 
guidance of the World Health Organization. It also decided 
to include, tentatively, in the proposed text of the Single 
Convention, draft provisions governing the international 
carriage of narcotic drugs in first-aid kits of aircraft, railway 
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trains and ships, and recommended that appropriate interim 


action be taken to cover the period before the Convention 
came into effect. 


The Council adopted a resolution (689 F (XXVI)) in which 
it recommended governments to take measures necessary to 
prevent the misuse and diversion of narcotic drugs carried 
in first-aid kits in international flight and requested the 
Secretary-General to invite the views of the International 
Criminal Police Organization on safeguards which might be 
taken for that purpose and to prepare, in consultation with 
the International Civil Aviation Organization and the World 
Health Organization, a study of the legal problems involved. 
The Commission was invited to consider the matter again 
and to advise the Council on the further measures to be 
recommended in that connexion. 


TECHNICAL ASSISTANCE FOR NARCOTICS CONTROL 


In regard to the position of technical assistance for narco- 
tics control, the Commission was of the opinion that the 
existing arrangements were not sufficient to assure the satis- 
factory utilization of technical assistance in this field. It 
pointed out that projects for improving narcotics control 
often stood to benefit the international community as a whole 
as much as, or more than, the country which would have 
to apply for technical assistance. Since new projects could 
often be added to country programmes only at the expense 
of others already in operation and representing an important 
investment, a number of countries which had expressed 
interest in technical assistance for narcotics control had not 
been able to follow this up by formal requests for inclusion 
of items in their category I programmes. The Commission 
asked the Council to examine possible solutions. Hitherto, 
the greater part of the expenditure applied to technical 
assistance for narcotics control had been made from contin- 


gency allocations in the Expanded Programme of Technical 
Assistance. 


At its twenty-sixth session the Council again reviewed this 
question. The representative of the Secretary-General sugges- 
ted that interim arrangements might be adopted for 1959, 
looking forwards to a more permanent solution for 1960. 
Special flexibility could be sought in the interim year, by the 
use of Expanded Programme contingency allocations in 
appropriate cases, and by the inclusion of appropriate items 
within the public administration and international advisory 
services. As regards a solution, the existing separate services 
were already heavily committed, and there were adminis- 
trative complications in ear-marking a specific amount within 
one of them. The Secretariat preferred the alternative sugges- 
tion put forward by the Commission of a separate advisory 
service for narcotics control within the regular United 
Nations budget. In view, however, of the additional calls on 
the 1959 budget, the Secretariat proposed that this should be 
included in the budget for 1960. 


Members of the Council recognized that a number of 
countries lacked the resources to undertake desirable projects 
in narcotics control and that technical assistance was much 
needed for those purposes. They recognized the difficulties | 
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involved in making special financial arrangements for this 
field of work, and agreed with the Secretariat’s interim pro- 
posals for 1959, It was considered, however, that a permanent 
solution required further study. The Council, therefore, 
adopted a resolution (688 (XXVI)) asking the Secretary- 
General to review, in consultation with the interested special- 
ized agencies, the nature and scope of the assistance requested 


by governments in that field; to explore the extent to which 
such requests could be met under existing programmes; to 
formulate, as might be necessary, proposals regarding the 
assistance that might be made available, with an estimate 
of their cost; and to report on those matters to the Com- 
mission at its fourteenth session and subsequently to the 
Council at its twenty-eighth session. 
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Orient Longmans, Calcutta, Bombay, Ma- 
dras, New Delhi and Hyderabad. 
Oxford Book & Stationery Co., New 
Dethi and Calcutta. 

P. Varadachary & Co., Madras. 
INDONESIA 

Pembangunan, Lid., Gunung Schari 84, 
Dijckorta. 

TRAN 

“Guity”, 482 Ferdowsi Avenue, Teheran. 
RAQ 

Mackenzie's Bookshop, Boghdad. 
IRELAND 

Stationery Office, Dublin. 

ISRAEL 

Blumstein’s Bookstores, Ltd., 35 Allenby 
Road, Tel Aviv. 

ITALY 

Libreria Commissionaria Sansoni, Vie 
Gino Capponi 26, Firenze, and Lungo- 
tevere Arnaldo da Brescia 15, Rome. 
JAPAN 

Maruzen Company, Lid., 6 Tori-Nichome, 
Nihonbashi, Tokyo. 

JORDAN 

Joseph |. Bohous & Co., Dor-ui-Kutub, 
Box 66, Amman. 

KOREA 

Eul-Yoo Publishing Co., Ltd., 5, 2-KA, 
Chongno, Seoul. 

LEBANON 

Librairie Universelle, Beyrouth. 

LIBERIA 

J. Momoly Kamara, Monrovia. 
LUXEMBOURG 

Librairie J. Schummer, Luxembourg. 
MEXICO 

Editorial Hermes, S.A., Ignacio Mariscal 
41, México, D.F. 

NETHERLANDS 

N.V. Martinus Nijhoff, Lange Voorhout 
9, ‘s-Grovenhage. 

NEW ZEALAND 

United Nations Association of New Zea- 
lend, C.P.O. 1011, Wellington. 


NORWAY 

Johan Grundt Tonum Forlag, Kr. Aw 
gvitagt. 7A, Oslo. 

PAKISTAN 

The Pakiston Co-operctive Book Society, 
Dacca, East Pakistan. 

Publishers United, (tc., Lahore. 

Thomas & Thomas, Korachi, 3. 
PANAMA 

José Menéndez, Plozo de Arango, Pa- 
fnamé. 

PARAGUAY 

Agencia de Librerios de Salvodor Nizzo, 
Calle Pte. Franco No. 39-43, Asuncién. 
PERU 

Libreria internacional de! Perd, SA. 
lima. 

PHILIPPINES 

Alemar's Book Store, 749 Rizal Avenve, 
Manila. 

PORTUGAL 

livraria Rodrigves, 186 Rue Aurea, Us 
boa. 


SINGAPORE 

The City Book Store, Lid., Collyer Quay. 
SPAIN 

Libreria Mundi-Prensa, Castello 37, Ma- 
drid. 

Libreria Bosch, 11 Ronde Universidad, 
Barcelona. 

SWEDEN 

C. E. Fritze’s Kung!. Hovbokhandel A-B, 
Fredsgatan 2, Stockholm. 
SWITZERLAND 

Librairie Payot, S.A., Lausanne, Genéve. 
Hans Rounhardt, Kirchgasse 17, Zurich 1. 
THAILAND 

Promuen Mit, Lid. 55 Chakrawat Road, 
Wat Tuk, Bangkok. 

TURKEY 

Librairie Hachette, 469 Istiklol Coddesl, 
Beyoglu, Istanbul. 

UNION OF SOUTH AFRICA 

Van Schaik’s Bookstore (Pty.), Utd., Box 
724, Pretoria. 

UNION OF SOVIET SOCIALIST 
REPUBLICS 

Mezhdunarodnaya Knyiga, Smolenskaya 
Ploshchad, Moskva. 

UNITED ARAB REPUBLIC 

Librairie “ia Rencissance d’Egypte”, 9 
Sh. Adly Pasha, Cairo. 

Librairie Universelle, Dames. 

UNITED KINGDOM 

H. M. Stationery Office, P.O. Box 569, 
london, S$.E.1. 

UNITED STATES OF AMERICA 
International Documents Service, Colum- 
bia University Press, 2960 Broadway, 
New York 27, N. Y. 

URUGUAY 

Representacién de Editoricles, Prof. H. 
D’Elic, Plaza Cagoncha 1342, 1° piso, 
Montevideo. 
VENEZUELA 

Libreria del Este, Av 
Edf. Golipén, Coracas 
VIET-NAM 
libroirie-Papeterie Xuan The, 185, rve 
Tu-Do, B.P. 283, Saigon 

YUGOSLAVIA 

Cankarjeva Zalozbo, Ljubljana, Sloventa. 
Drzavno Preduzece, Jugoslovenske 
Knjiga, Terazije 27/11, Beograd. 
Prosvieta, 5, Trg. Bratstve | Jedinstve, 
Zagreb. 
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